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better lighting with 


GRATELITE* 


NOW available in two sizes — 11"x 48" and 16"x 48” 


GRATELITE aa eH” THE SIGHT-SAVING CUBES MAKE GRATELITE GREAT: 
High Foot-Candles 

Amazing Diffusion 

Low Brightness 

45° x 45° Shielding—Greater Eye Protection 

Open Like a Louver 

Air-Conditioning Diffusion 


CRATELITE IN 
PEERLITE 
(Trademark) 


Noise Reduction 
Cleaned in 2 Minutes 
Strong and Rugged 


GRATELITE IN 
v-c-U 


FUNCTIONALLY CORRECT... AESTHETICALLY BEAUTIFUL 


mee 2 TENS OF THOUSANDS OF GRATELITES ENSTALLED— 
MILLIONS OF CUBICLES OF SIGHT-SAVING LIGHT 





Reports from all over the nation: 


“No complaints —all compliments” 
GRATELITE IN 
E-LITE “...stay unbelievably clean” 
(Svetemet) “... nothing compares to it” 


“...nothing but praise for GrateLite” 


It’s all in the sight-saving cubes — 
and only GrateLite has them! 
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Now 


New small-size 
Westinghouse ballasts 


New Westinghouse engineering and manufacturing 
techniques now make possible smaller, lighter fluo- 
rescent lamp ballasts—-in 2-lamp, 40-watt preheat and 
in 2-lamp, 40-watt series rapid-start types. The advan- 


tages to all fixture manufacturers are obvious. 


1, They permit smaller channel design—thereby sav- 
ing metal and weight in the fixture. 

2, They permit more wiring space in present channel 
design of fixtures. 


3. Same mounting dimensions as former design, per- 


mitting direct replacement. 


4. Lighter weight and smaller size mean easier han- 


dling—faster installation. 


5. 34 pound less weight provides reduced shipping 


costs for completed fixtures. 


6. Proved performance—both new ballasts are certi- 
fied by E. T. L., meeting the rigid specifications of the 


Certified Ballast Manufacturers. 


Phone your nearest Westinghouse office for the full! 
story—or write Westinghouse Electric Corporation, 


P, O. Box 868, Pittsburgh 30, Pennsylvania. _j.04355 


you can 6 SURE...1¢ is 


Westinghouse 
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1600 Seaview Avenue 
Bridgeport 7, Connecticut 
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four areas here are custom lighted by 
Litecontrol 


Variations in height and spacing of a single LirBCONTROL fixture INSTALLATION: Sun Oil Company, Dayton, Ohio 
give each of the four working areas on this warehouse floor just the AREA: Warehouse 
righe light for its needs. Intensity is low in the heavy storage area PROJECT ENGINEER: Alex M. Engart, Engineering Dept. 
(foreground), higher over the accessories racks (background). Other te Srey 
work areas, each custom lighted, are the assembly line (near the 
rear wall) and the loading area (by the doors). 


ELEC. CONTRACTOR: Helidoerfer-Castellini, Dayton, Ohio 
FIXTURES, Litecontro! No. 2428 2-lamp slimline industrial 
MOUNTING HEIGHT; 17°-6" and 9°-0" 

Everywhere, the illumination is evenly distributed, easy on the patenenttts Gees teeete eatin Henmeneedh 0 Sutenitie 
eyes The fixture used — LITECONTROL 2428 — is semi-direct, throw- in service — Accessories racks (low fixtures, bockground), 

, . -_ : . 35 Footcandies in service — Motor Oil Assembly lines 

ing almost 40% of its light upward to minimize harsh contrasts. Seana: Wh aeadaiities tn: Gebienetaaiant aaah 
Its efficiency is an unusually high 86%. (near doors) 15-20 Footcandies in service 





Installation and maintenance of LITECONTROL 2428 is easy because * 
of its simple, two-piece, all-metal construction. Its smooth, curved 


surfaces wipe clean in seconds and encourage convection currents 
that have a self-cleaning action. ILI i ECON i IR@IL 
M7 


High efficiency, low brightness, ease of installation and mainte- GaltwU2LCd 


nance, and versatility make LrreCONTROL unbeatable for industrial 


lighting Whether lighting or relighting, call on your local Lire- LITECONTROL CORPORATION 
CONTROL representative. 36 PLEASANT STREET. WATERTOWN 72. MASSACHUSETTS 


DESIGNERS. ENGINEERS ANDO MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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Views and Opinions = 


The Dollar Value of Light 


THE QUESTION “What is the dollar value of artificial 
light?” can be answered in a broad way by asking what 
would happen if we could turn the clock back and take 
away artificial light, restrict the working day to the 
periods when sufficient natural light is available and 
restrict working spaces and facilities to those to which 
sufficient daylight is accessible? 


WE would be back to man-hour rates of 1880’s before 
the introduction of cheap artificial light freed us from 
the strait-jacket of natural lighting. And our national 
income would be comparably low. The population would 
drop also, as the means to support our present numbers 
couldn't be maintained under such conditions. 


KARLY civilizations were all summer economies. When 
the winter closed in there was little they could do except 
prepare for spring. The Romans were the first people 
to develop an all-year economy that was relatively inde 
pendenc of the weather. They did this by inventing the 
chimney which permitted them to have year round con 
trol of their indoor climate, because they could build 
weather-proof heated buildings in which they eould con 
tinue to work through the winter and continue to earry 
on year-round manufacturing and trading at fair effi 
ciency. Their discovery of indoor climatice-control dis 
appeared with their eclipse from the world scene and 
after the collapse of the Roman Empire, Europe re 
turned to the stagnant status of a summer economy. 


WITH the discovery of coal in the twelfth century and 
the need for a flue to take off its noxious smoke and 
gases, the chimney was re-invented or re-discovered and 
again in Italy, the first modern chimney being erected in 
Florence according to the English historian, Markham. 
From there it spread all over Europe in about one hun- 
dred years even to Lapland. Thus began the great surge 
forward of the Western world, that has been developing 
ever since, Europe as a whole went on an all-year econ 
omy as a result of the development of indoor climatic 
controls which permitted continuous indoor work, inde 


pendent of the weather. 


THE NEXT great step was the development of cheap 
artificial light in the 1890's which made a round-the 
clock, twenty-four-hour economy possible. Our national 
progress stems from then. In 1890 our population was 
75,000,000 and our national income $14,000,000,000, The 
two curves of population increase and national income 


rose at the same rate each decade from the first census 
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in 1790. During that century we were an agricultural, 
year-round daylight economy. 


SIXTY years later our population had doubled but our 
national income had increased 1400 per cent, because the 
adoption of controllable, dependable, cheap artificial 
light had made it possible to operate our transport, our 
communications, our services and our production without 
letup, continuously 24 hours of the day. It permitted the 
development of large concentrated working spaces that 
were impractical as long as workers had to depend upon 
daylight, which will not permit satisfactory operation 
more than about 20 feet from windows. Today, even if 
optical contact through wall glazing is available in fae 
tories, the factories are at all times operated by artificial 
light and could not be operated any other way. So are 


most office spaces, 


OUR present American civilization rose on artificial 
light and it is still the only civilization in the world that 
has exploited artificial light to a great degree. That is 
one of the reasons why the value of the output of the 
five per cent of the world’s people that live in the United 
States is 45 per cent of the world’s output. If cheap 
artificial light had not come along we have no reason to 
believe our national income today would be increasing 
any faster than it was in 1890 or 1880 or 1870, back to 
1790 when the rate of 
population increase. On that basis our national income 
would be about $28,000,000,000. It is at least ten times 
that and the difference is the dollar value of light to 


increase Was proportional to 


the American people 


THE DEGREE to which our particular civilization is 
dependent upon artificial light is fantastie to the un 
observant. It penetrates every nook and cranny of mod 
ern living, from the delivery room where the new life 
comes into the world, the nursery where it spends its 
first few days, the ambulance that takes it home, the 
home in which it grows, the school in which it is taught, 
the roads it has to travel at night, the office, the institu 
tion or factory it works in, to the mortuary where it is 
finally laid out. This omnipresent artificial light deter 
mines our entertainment and shapes our customs. Its 
influence is everywhere in this country and this eountry 
is the light of the world 


Hi. L. Logan 
| “u é Pre eid nt wn ( harge of Re sé arch 
The Holophane Company, New York 
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Church Relighting—A Prize Problem 


By GORDON WELLS 


KLIGHTING 


ing man’s most challenging job, and as a 


churches is frequently the light 


consequence his most interesting. Some of 


solved “by the book.” Nine 


however, he has to search his 


its problems can be 
times out of ten 
imagination, seek inspiration, and come up with 
something brand new. And ten times out of ten it 
must be done on a restricted budget 

Relighting the First Baptist Church in Asheville, 
North Carolina had its quota of problems. No plans 
of the building were available. The structure fea 
tured a dome 90 feet above the floor, and a nave 
% feet in diameter. There was no room to recess 
lighting equipment in the sides of the dome. The 
church committee was dead set against hanging 
lanterns over the baleony area 

Whether before or after remodeling, most aspects 
of a church structure must remain fixed. Difficult 
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dimensions may rarely be altered. In this ehurch 
the strueture was an octagon, each of the eight 
sides being 40 feet, with a parabolic dome for roof, 
90 feet high at its peak, in shape similar to a coffee 
cup upside down. At the apex of the roof was 
another dome 16 feet in diameter, an air vent origi- 
nally designed to ventilate the church 

The balcony area extended in tiers on seven sides 
On the eighth 


(rnamen- 


of the oetagon all the way round 
side is the Baptistry, choir and pulpit 
tal windows extend all round, at the first slope of 
the domed ceiling 

Existing lighting was from a cove 47 feet above 
the floor, using 200-watt lamps on approximately 


the Carolinas Sectior 


and placed 
ontest. Other winning inetallations 
of ILLUMINATIN ENGINEER 
pany Charlotte North Caro 


rating Ce 
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18-inch centers. Light from these sources was re- 
flected from a gray acoustical plaster. On the floor 
level the illumination did not even register on a 


footeandle meter, so low was its value. 


Solution 


To illuminate the nave we designed a gigantic 
chandelier, to be suspended from the peak of the 
dome, which would of course be the precise center 
of the cetagonal area. The chandelier is 15 feet in 
diameter, and 35 feet overall in height. Suspended 
from the top of the dome, it is 45 feet above the 
floor. Incorporated into the ornamental design of 
the unit are 20 PAR-38 floodlamps beamed down 
ward for direct illumination, and 20 beamed up- 
ward to reduce brightness contrast. Six circuits in 
the center stem service these sources. Relamping is 


accomplished by the use of a winch installed in the 


air vent. For an idea of the seale of this chandelier, 
the supporting rods are one inch in diameter, and 
the tassel at the bottom is two feet long. 

For illumination of the balcony and choir, space 
in the outer area of the air vent in the top of the 
dome was used for the installation of seven clusters 
of 300-watt PAR lamps, three lamps to each clus 


ter. These lamps are in adjustable housings so they 


RNAMENTATION 


PATURE SUPPORT 
mond 


Solution to the problem centered around the design of the mammoth 
chandelier, 35 feet in height and 15 feet in diameter, shown at upper right. 
As noted on the plan view of the unit, at right, its effective lighting feature 
is from shielded downlighting, plus uplighting to reduce brightness con 
trasts. The complete lighting plan is shown in the two drawings below. 





CHANCIL ICH TING 
EQUIPMENT RECESSED 
~ aAncorY 














*, 7) 
TrvPee tc” UN 
BALCONY DOWIS 
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Why 


seven units, with one blank section? While we were 


may be rotated for adjustment on the job 


working on the lighting, the acoustical engineers 
decided that a canopy was required over the choir 
and pulpit in order to cut down echoes 

This canopy, however, gave us another means to 
an attractive lighting effect, in addition to its archi- 
tectural beauty and acoustical function. Growing 
plants on each side and under the canopy, above 
the choir, were part of the decorative scheme. In 
the ceiling of the canopy we installed six 250-watt 
mercury vapor units with rectangular apertures, so 
arranged to cover only the plants. The units were 
tilted to prevent any of the mercury color from 
proper. The mereury vapor 


striking the choir 


sources dramatize the greenery for a very beautiful 


effect, in ke 


atmosphere of the interior 


ping with the serenity and spiritual 


For functional ithumination of the choir, six 500 


watt downlights are recessed in the canopy, and for 


strategic spotlighting eight 150-watt PAR-38 spots 


For further highlighting, when required, two 300- 
watt narrow beam spotlights located at the back of 
the church may be beamed on the pulpit 

At full intensity, illumination is 10 footcandles 
in the nave and 32 footeandles on the pulpit and 
choir. There are separate dimmers on the dome 
and chandelier, pulpit and choir. and a master 
dimmer to control all of them. Thus any desired 
level or lighting effect may be obtained. 

The installation was a most satisfying one to 
complete, as well as interesting. We have utilized 
an old idea, in the chandelier, but have incorpo- 
rated modern SOUTCES, and overcome obstacles which 
seemed almost impossible The result is quite effee- 


tive — functionally and esthetically; the chan- 


delier seems to float in space. The total absence of 


apparent light sources in the canopy and the gen- 


eral overall appearance blend well together 
The most satisfying result, however, was enabling 
which is our prime function in this 


others to se¢ 


business 





New Type Cold Cathode Source Lights Restaurant Marquee 


The marquee of the Mayan Room at Restaurant Mayan, 
Rockefeller Center, New York, was recently renovated 
to use a new type of cold cathode lamp. Two rows of 
35 mm 240 ma cold cathode lamps, a recent development 
in cold cathode fluorescent sources, were installed on 
baked white enamel! reflector pans attached to the interior 
ceiling of the marquee. The bottom of the marquee is 
finished with Albalite glass panels installed below the 
lamps and flush with the bottom edge of the marquee. 
Two additional lines of 35 mm cold cathode lamps are 


used to light the letters of the perimeter face of the 
marquee. The new 35 mm cold cathode lamps are approxi- 
mately 8 feet long, and are made in the form of a hairpin 
with the sides 6 inches on center. They are 1.5 inches 
(T12) in diameter. The installation at Rockefeller Center 
produces 38 footcandles at sidewalk level. Carson and 
Lundin of Rockefeller Center, were the architects for the 
job and Dooley Electric, also of New York, installed the 
equipment. Photo and data courtesy of Cold Cathode 
Lighting Corp., Long Island City, N. Y. 





Characteristics of Mercury in Lamps 


ERCURY, either directly or disguised in 
fluorescent lamps, now produces more arti- 
ficial light in the United States than does 
tungsten, even though twice as much electrical 
energy may still be used to heat tungsten lamps. 
These new uses of one of the oldest known elements 
suggest a review of its history and properties, and 


some comparisons with tungsten 


Hydrargyrum (Hg) 


Mercury originally had the impressive name of 
hydrargyrum, Latin from descriptive Greek words, 
meaning silver-water and very suggestive of today’s 
common name of quick-silver. It was later appro- 
priately named mereury from the versatile, mytho- 
logic, Greek Messenger of the Gods, and Roman 
God of Commerce, and shares the name with our 
smallest planet and the one nearest the sun. Aside 
from the name, that planet is of interest to illumi 
nating engineers because the side (about one-third 
its surface) nearest the sun is perpetually illumi 
nated to a level of the order of 50,000 footeandles, 
about the surface brightness of a 1000-watt mer 
eury lamp, color improved by a phosphor lining 
With that light is relatively much more ultraviolet 
and infrared than reaches the earth and so the 
planet’s surface temperature is estimated as about 
240°F. 


side is estimated to be at about the absolute zero of 


The perpetually unilluminated opposite 


460°F. Mercury lamps would not operate there 
for reasons which will appear later. Those who 
prefer a changeable climate could find it in the 
intermediate zone where there is a 700°F change in 


temperature every 88 days. 


Known to the Ancients and Alchemists 


Aside from the mythologie associations of the 
name, the metal mereury has a romantic history. 
Like tin, lead, antimony, gold, and copper, mer- 
cury is sometimes found free from other elements, 
and so was among the earliest metals known and 
used by man, perhaps as early as 1954 B.C.! It is 
also known to have been recovered from its sulfide, 
cinnabar, by treatment with vinegar and copper, 
as early as 300 B.C 

Being a liquid the metal had no such practical 


AUTHOR 
Electric Co., Cleveland, Ohio 


Application Engineering Dept Lamp Division, General 
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Characteristics of Vercury in Lamps 


By L. J. BUTTOLPH 


Another in the series of articles on the char- 

acteristics of materials used in the lighting 

industry. One of the earliest-known elements, 

mercury has some unique properties and 
several different uses. 


uses as solids like soft lead, gold and bronze have, 
but its common ore, cinnabar, of a dark scarlet or 
vermillion color was prehistoric in use as a paint. 
It has only recently been superseded to any extent 
by other red pigments 

Because of its unique characteristics for a metal, 
the striking color of its cinnabar ore, the ease with 
which it combined chemically with other elements 
and physically with other metals, as amalgams, 
mereury was of the greatest of interest to alchem 
ists. They attributed to it all sorts of physical, 
chemical, and therapeutic properties. In spectacu 
lar effects on patients it was exceeded only by anti 
mony whose name is reputed to have described its 
lethal effect on monks. Fantastic and varied as 
they were, none of the dreams of the ancients or 
the alchemists seem to have anticipated in any way 
the relatively recent use of electrically excited 


mereury to replace their flame sources 



































Known to the Ancients and alchemists, 
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Occurrence 
Me reut . 


veological formations and in close association with 


sulfide or cinnabar occurs in nearly all 


A vari 
tariffs 


influenced the changing 


other ores in nearly all parts of the world 
ety of factors such as accessibility, labor 
and transportation have 
locations of the most important mercury mines. 
Somewhat in chronologie order, the more important 
mines have been located in Spain, Italy, Mexico, 
Peru, and in California, Texas and Idaho of the 
United States. Much of the mereury now used in 


the United States apparently comes from Idaho 


Metallurgy 


At the mines, metallic mercury is obtained from 
emnabar by a combination of roasting with excess 
air, and distillation. Sulphur dioxide is formed 
and mereurs condenses in extensive cooler parts of 


the furnaces Filtration through chamois skin 
provides a remarkably clean looking product. Ad 
ditional distillation may be required to remove 
such dissolved metals as zine, arsenic, antimony, 
tin, silver, and gold. Known as virgin mercury, in 
contrast with that recovered from other mining and 
mereury, direct from the 


(99 9999 per cent 


industrial uses, such 


mines, is of remarkable purity 
relative to base metals) compared with almost all 


other commercial grade metals. This purity is 
entirely adequate and even superfluous for many 
of the industrial uses of mereury, including that in 
the mercury vacuum pumps extensively used in the 


evacuation of tungsten and mercury lamps 


Use — Cost 


he total national use of mercury was about 
1,000,000 pounds in 1953, of which the lamp indus 
try used about 50,000 pounds or 5 per cent. Of 
this total perhaps only about two per cent or 1000 
pounds actually went into finished mereury and 
fluorescent lamps. It would be interesting to know 
how this compares with the amount annually used 
in the manufacture of mereury thermometers. It 
is but a small fraction of the amount once put into 
the mereury pool cathodes of Cooper-Hewitt lamps 
each of which took three to six ounces or enough to 
make 4000 40-watt fluorescent lamps 

During the time of its use in lamps mercury has 
varied in price from one to three dollars per pound 
This represents a cumulative quantity and cost 
variation of 20 eents to $1.10 per Cooper-Hewitt 
lamp but only about one to six-hundredths of a 
cent per 40-watt fluorescent lamp. In fluorescent 
lamps the cost of the metallic mereury used is 
compared, for example, with the cost 
1000. watt 


insignificant 


of putting it into the lamp. The largest 
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Buttolph 


industrial lighting mercury lamp, contains little 
more than one-tenth cent of mercury at the current 
cost of about $2.75 per pound. A 2-oz. jigger of 
mereury would weigh about 1!. pounds and cost 
about $4.00. There are other good reasons for not 


drinking the liquid 
Purification 


For the conducting vapor in mereury and fluo- 
rescent lamps, a tenfold greater purity (one part 
foreign metal to ten million parts mercury) is se- 
cured, by washing with dilute nitric acid to remove 
traces of metals more active than mereury. There 
follows distilled water washing and drying, and 
thereafter a slow vacuum-distillation at low tem- 
peratures to minimize the carry-over of traces of 
such amalgamated metals as silver, platinum, and 
gold 

One of the useful and unique peculiarities of 
mereury, somewhat inherent in its normally liquid 
condition, is the way in which its physical appear- 
ance indicates its purity. Contamination by com- 
mon metals, other than gold and silver, much less 
than can be detected by sensitive chemical or spec- 
trographic methods, produces visible signs. The 
signs are a dull appearance of the mercury surface 
after it has been stored exposed to air, sometimes 
accompanied by a ring of color at the line of sur- 
face contact with a clean glass container after a 
day or two of storage. Another sensitive indication 
of purity is the extent to which a droplet of mer 


cury on a very clean glass surface tends to ride 


high on the glass and retain its oblate spheroidal 
shape during slight movement. Very slight con- 
tamination will cause the droplet to “drag a tail” 
and additional contamination increases the flatten- 
ing or oblateness of form and the tendency to dis 
tortion upon movement through all intermediate 
stages to that of a complete wetting of the glass 
and a spreading out into a thin film of mercury. 
Advantage was taken of an extreme case of this in 
the manufacture of mirrors coated with a merecury- 
tin amalgam, since almost entirely replaced by 


SI ly er 
Physical Properties 


Mercury and tungsten have contrasting physical 
properties. In Table I sodium is also shown as the 
one other metal vaporizing at low enough tempera 
tures for use in electric discharge lamps. Among 
the common metals, mercury has the lowest melt- 
ing point, —38°F (and so is normally a liquid but 
becomes a brittle solid when “frozen” with liquid 
air) and tungsten the highest, 6100°F. Mercury 
has the lowest boiling point, 675°F (and is often 
above that temperature in the higher pressure 
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A slow vacuum distillation at low tem 
perature follows washing with dilute 
nitric acid and distilled water washing 
and drying in process of purification. 


lamps) while tungsten has the highest boiling point 
of all metals, 8540°F 


any metal container 


(and so cannot be boiled in 
In lamp use, the paradoxi 
cal alms are maximum vaporization of mercury at 
minimum temperatures, and minimum vaporiza 
tion of tungsten at maximum temperatures 


TABLE I.—-Physical Properties 


Mercury Sodium Tungsten 


Density > 7 19 
Atomic Weight 200 184 
Melting Point ( 6098°F 


Boiling Point 75 8540°! 
Cost per I = 20 $ 


“A comprehensive Treatise on Inorganic and 
Theoretical Chemistry,” by J. W. Mellor, Vol. 4, p 


695, contains 354 pages on mercury. 


Isotope — 180 


Mercury qualifies as modern by having several 
stable isotopes. The one with an atomic weight of 
180 is used in very special, small mereury lamps 
for laboratory use. It provides a more sharply cle 
fined green 5461A wavelength of value in spectro 
scopy and interferometry. Such lamps are avail 


able from the National Bureau of Standards 


Mercury in Lamps 


Mercury has been used in two separate and ind 
pendent ways in discharge lamps, as a liquid ear 
and as a 


rier of a self-maintaining “cathode spot” 


vapor conductor of electricity. A “cathode-spot” 
on a mercury surface is a remarkably simple and 
flexible electronic device capable of almost indefi 
Mercury 


vapor is a comparably adaptable carrier of ele 


nite expansion of its current capacity 
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tricity. With little change in voltage drop and in 


apparent defiance of Herr Ohm, a small tube of 


mereury vapor will carry almost any current from 
one-hundredth of an ampere to one-hundred am- 


peres, until the tube melts, 


Mercury Metal as Cathode 


Once formed, a mercury “cathode-spot” will pass 
from one to 100 amperes with little change in its 
voltage drop of about 5 to 7 volts. The energy rep 
resented by the product of the current and this 
voltage drop serves to eject electrons and mereury 
vapor in a voleanic-like blast from a crater-like 
depression in the mereury surface, formed largely 
as a reaction to the ejected electrons and mercury 
vapor Some of the energy, aS heat, is also con 


ducted away by the liquid mercury surrounding 
the cathode crater. Inherent in the operation of the 
mereury cathode is the fact that it requires at least 
one ampere or 5 to 6 watts, supplied continuously 
Even at much higher currents a mercury cathode 
will extinguish on current interruptions of one 
thousandth of a second or longer. This means that 
a mercury cathode, or two such cathodes, cannot 
be used in discharge lamps on low-voltage alternat 
ing currents of less than about 1000 cycles per 
second For this reason the mereury cathode Is 
inherently a direct current device. The earliest 
mereury lamps were operated in such a way as to 
provide a pulsating direct current from a single 
cathode, alternately to two anodes. This was the 
famous Cooper-Hewitt full wave rectifying prin 
ciple still fundamental in nearly all radio circuits 
and still used in the large rectifiers providing 
direct current for electrochemical processe The 
only modern mercury cathode lamps are operated 
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at extremely high temperature and pressures, in 
one-sixteenth by one-inch fused-quartz-glass tubes, 


water and air-cooled for an input of 1000 watts. 


Mercury Vapor as a Conductor 


In a tube of mercury vapor, and mercury has a 
vapor pressure of one millionth atmosphere even at 
room temperatures, containing electrodes connected 
to a source of power very little general ionization 
will start a chain reaction. Any current at all pro- 


duces more ionization, by collision the physicist 


says, and so more current flows. In such a con 


ducting condition the only limit to the current 
vapor is the 
That 


limit is reached in the above water and air-cooled 


carrying capacity of the mercury 


heating of the tube containing the vapor 


quartz-glass tubes whose inner surfaces are prac 
tically molten 

All eleetric discharge lamps have such an un 
stable relationship between their current and the 
voltage supplied to them that their current can 
only be 


controlled by adding impedance (resist 


ance or reactance) in series. In practice about one 
half the voltage from a supply line or from a trans 
former is absorbed by the series ballasting device 
In mereury vapor lamps the light produced is only 
very indirectly related to the lamp current and 
temperature and that relationship is usually the 


opposite of what Is expected 


Mercury as a Light Producer 


A comparison with tungsten may help to an 


understanding of mercury as a light producer 
When sufficiently heated the atoms of tungsten are 
thought of as vibrating at such high frequencies as 
to radiate energy of corresponding various wave 


We call 


and also the sensation it produces in 


lengths to which our eyes are sensitive 
the energy 
the eye, light. Mercury vapor is seldom heated to a 
high enough temperature to emit light in that way, 
except perhaps in the above 1000-watt high pres- 
sure lamp. Even there it is an incidental effect. 
When electricity passes through mereury vapor, 
the mercury atoms absorb some of the energy and 
become excited or activated independently of any 
heating effect. Their complicated internal strue 
tures, sometimes deseribed as miniature solar sys 
tems, are momentarily very disturbed, but of course 
not to the extent of fission. That takes much higher 
speed electrons than are generated in mercury ares 
(Mercury ares with their electron speeds greatly 
increased by magnetic fields were studied for traces 
of gold, first degeneration product of mercury, 30 
years ago, but the magnetic fields of that day were 


not strong enough The excited mereurv atoms 
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Vapor pressure is that of liquid mercury at the tempera- 

ture of the coolest part of the lamp tube, until all the 

mercury is evaporated. Beyond that critical point the 

vapor pressure increases strictly proportionately to the 
absolute temperature. 


return to their normal condition by emitting or 
radiating the energy that previously excited them 
Thus hot tungsten emits light from its vibrating 
atoms while relatively cool mercury emits light 
from the similar movements of electrons entirely 
inside its atoms. The remarkable thing is that the 
emitted energy bears little or no resemblance to the 
previously absorbed electrical energy. Instead of 
containing the full range of frequencies or wave- 
lengths characteristic of the light from hot tung- 
sten it contains only a relatively few wavelengths 
which produce corresponding sensations of color 
in the eye. These wavelengths and their relative 
intensities tell the physicist a detailed story of the 
internal structure of the mercury atoms. In this 
respect the radiation from every excited metal or 
gas differs from that of every other. 

In this connection it is interesting to note that 
the various wavelengths sorted out of the electrical 
energy by excited mercury vapor are, in effect, 
recombined in the eye. Each wavelength seen as a 
line in a spectroscope excited one or more of the 
primary color sensations in the eye, as if it were of 
a wide range of wavelengths. This is analogous to 
the way in which just a single line in the ultra- 
violet (2537A) will produce a broad range of wave- 
lengths of light from such phosphors as are used in 
fluorescent lamps. The coincidental wavelengths 


and intensities of the mereury lines are such as to 
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produce in the eyes a white light sensation similar 
not only to that from hot tungsten, but blue-white 
as from molten tungsten. Why such an apparently 
white light does not satisfactorily render colored 
objects and how it may be improved is somewhat 
beyond the scope of this article. 

Of all the vapors or gases that might be used 
in a discharge lamp, mereury vapor is unique in 
nearly every way and so almost non-comparable 
with any other except by the differences, sodium 
being the only one at all comparable. The fixed 


pattern of wavelengths which mercury vapor emits 


when electrically excited can be changed only to 
the extent of, but fortunately to the considerable 
extent of, changes in the relative intensity of the 
various wavelengths, or spectral lines as they are 
called from their appearance in that light-sorting 
device called a spectroscope. And this leads us to 
the practical fact that in modern discharge lamps 
mercury plays two roles, one as a direct producer 
of light in higher temperature and pressure lamps, 
the other in disguise as an indirect producer of 
light through its ultraviolet and fluorescent phos- 


phors. 
Temperature and Vapor Pressure 


An oversimplified story of the discharge lamp 
can be based on its vapor pressure, just as the story 
of the incandescent lamp can be based on the tem- 
perature of a tungsten filament. In a sealed lamp 
tube of any given length and diameter the electri 
cal and the light emitting characteristics depend 
upon the mercury vapor pressure. Temperature 
produces this vapor pressure but it is only the tem- 
perature of the lamp bulb or tube and is expressed 
in hundreds instead of thousands of degrees. From 
a start at room temperature, the heating by the 
electric discharge produces a vapor pressure which 
is that of liquid mercury at the temperature of the 
coolest part of the lamp tube, until all the mereury 
is evaporated. Beyond that critical point the vapor 
pressure increases strictly proportionately to the 
absolute or Kelvin temperature (Centigrade plus 
273°C). 


given current through the lamp follows the change 


The voltage required to maintain any 
in vapor pressure closely. Pressure limitation by 
complete vaporization is practiced only in lamps 
operating at about one atmosphere pressure 

The relationship between temperature, the vapor 
pressure, and the gas-law pressure may be ex- 
pressed in Fahrenheit degrees and atmospheres 
By definition, the boiling point of mercury is that 
temperature (675°F) at which its vapor pressure 
is the same as that of the atmosphere in contact 
with it. In a mereury discharge lamp the internal 
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pressure is therefore the same as the external at a 
lamp and mereury temperature of 675°F (357°C 
Older mercury lamps of the Cooper-Hewitt type 
had iarge pools of liquid mereury and so always 
operated in the vapor pressure phase. For that 
reason they were very sensitive to slight changes 
in the temperature of their tubes, especially the 
Modern 


discharge lamps operate in the gas-law phase with 


cathode end which held the mereury pool 


the mereury fully vaporized, and so are relatively 
insensitive to external temperatures in spite of 
their own higher temperatures. To further increase 
this temperature stability they are enclosed in 


outer tubes or bulbs. 


Vapor Pressure and Radiation 


The effect of vapor pressure on the energy con- 
tent of the many visible and ultraviolet lines 
emitted by excited mereury vapor is far more com- 
plicated than the effect on the electrical character 
istics. These variations will be represented by the 
four typical conditions, which have existed in com 
mercial lamps, the very low pressure operation of 
germicidal and fluorescent lamps, the low condition 
in the historic Cooper Hewitt lamp, the relatively 
high pressure condition in modern limited pressure 
mercury lamps, and the very high pressure condi 
tion in 1000-watt water and air jet-cooled capillary 
lamps. 

The first (1643 


charge light” was on the surface of the mereury in 


observation of a “mercury dis- 


the Torricellian vacuum (one millionth atmos 


phere) of a barometer column 


Very Low Temperature and Pressure — 
100° - 140°F — 
One Hundred Thousandth Atmosphere 


The most efficient conversion of electricity into 
radiant energy occurs at relatively very low tem 
peratures and pressures. Inside such lamps about 
60 per cent of the electrical input to the lamp is 
converted to wavelengths 2537A and 1849A, with a 
remaining four per cent in other ultraviolet lines 
and two per cent in visible lines. In lamps for 
germicidal uses about two-thirds of the 2537A, but 
little of the 1849A energy, or about 35 per cent of 
the total input is transmitted by the lamp tube. 
The two per cent in visible lines provides an over- 
all luminous efficiency for such a lamp of only 4 to 
5 lumens per watt 

Very low vapor density, pressure and tempera 


ture, and relatively low intensity (amount per 
inch of lamp length or square inch of lamp sur 


face) ultraviolet from germicidal lamps and light 
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The most efficient conversion of electricity into radiant energy occurs at relatively low temperatures and pressures 


from fluorescent lamps is an inherent characteristic 


of such lamps. In the search for the best conditions 


for 25374 production a lamp surface temperature 


range of 100° to 140°F has been well established 


Any departure from this condition by changes in 


power input or by external heating or cooling re 


duces eftier ney greatly Efficieney and very high 


output intensity are incompatible in such lamps 
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Fluorescent Lamps 


Phosphors on the inner surface of such a lamp 
tube can convert the 1849A and 2537A ultraviolet 
into visible energy of a spectral distribution pro- 


55-75 


viding luminous efficiencies of lumens per 
watt, depending upon lamp sizes and light color. 
Such phosphors processed and applied to the inner 


surface of fluorescent lamps transmit about 25 per 
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low temperatures and pressures the unique 1849A and 2537A wavelengths are no longer effectively produced but 


equivalent energy appears in other ultraviolet lines. 
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With increased lamp temperature and vapor pressures there is a further shift of emitted energy from the ultraviolet 
to visible wavelengths. 


cent of the visible wavelengths accompanying the 


activated ultraviolet. Although they contain but 
little visible energy and are only partially trans- 
mitted they greatly complicate the problem of 
duplicating exactly the color rendering and the 
photographic qualities of either daylight or incan- 


descent light. In effect, they superpose on all fluo 


rescent lamps some of the spectral characteristics 


of the Cooper-Hewitt lamp 

Since fluorescent lamps are inherently sensitive 
to temperature and air movement it is sometimes 
suggested that they be operated with the mercury 
totally vaporized. Desirable as that might be it has 
The microscopic amount of 
the 


not seemed practical. 


mereury represented by that in even largest 
fluorescent lamp is so small that the slightest oxida- 
tion or other chemical action in an operating lamp 
could seriously change the delicate balance of fae 
the efficient production of 


tors essential to most 


PO3TA energy 


Low Temperature and Pressure — 175° - 200°F — 
One Ten-Thousandth Atmosphere 


At low temperatures and pressures the unique 
1849A and 2537A wavelengths are no longer effec 
tively produced but equivalent energy appears in 
other ultraviolet lines and the increase in the rela 
tive intensity of the visible 4047, 4358, 5461 and 
5STBOA Such lamps, represented 


lines is marked 


by the Cooper-Hewitt types, have a luminous effi 


ciency of about 25 lumens per watt in the lamp 
This efficiency and the low brightness of the 4-foot 
long source made the Cooper-Hewitt lamp useful 
to industrial illumination in spite of its cumber 
some operating equipment and color distortion by 
its light. The high output of blue, violet and ultra 
violet also made the lamp useful in commercial 
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and photocopying applications not 
In 1940 the greater effi 


ciency, better color rendition, lower surface bright 


photography 
involving color rendition, 


ness, and simpler operation of low pressure fluo 
rescent mercury lamps rapidly made the Cooper- 
While the Cooper-Hewitt 
lamp operated at a relatively low temperature and 


Hewitt lamp obsolete. 


pressure its current density was ten times that of 
fluorescent lamps of comparable diameter and this 
made its radiation characteristics resemble those of 


high pressure lamps rather than low. 


High Temperature and Pressure — 600° - 800’ F 
and 1-3 Atmospheres 


With increased lamp temperatures and mercury 
vapor pressures there is a further shift of emitted 
energy from the ultraviolet to visible wavelengths, 
just the opposite of the effect of temperature on a 
tungsten filament. The result is luminous efficien- 
cies of 45-50 lumens per watt into the lamp. 

Commercial types of high pressure mercury 
lamps are operated as so-called limited-pressure 
devices. This is because all their mercury is evap- 
orated and the vapor pressure changes relatively 
slowly with changes in electrical input resulting 
They be 


T : 
ie in 


from changes in the electrical supply 
come relatively constant voltage devices. 
troduction of accurately measured amounts of mer- 
cury in minute and barely visible doses presents 
cne of the more difficult problems in the manufae- 
ture of such lamps. It is usually done by pushing 
a fine-hair-like section of mercury out of a capillary 
tube such as is used in thermometers, by a cali- 
brated insertion of a wire the size of the capillary. 
All modern mercury lamps used directly, or with 
some color improvement by fluorescence, for indus 


trial, flood lighting, and street lighting applications 
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Phosphors have been developed which convert the energy of 
(4357A) lines to a deep 


are the high and limited pressure type. They are 
made in 100, 250. 400, 700, 1000 and 3000-watt 
sizes, in a variety of bulb or tube shapes and sizes, 


and some with integral reflectors 


Color Modification by Fluorescence 


It has long been the practice to improve the color 
rendition under mercury illumination by the addi 
tion of an equal wattage in incandescent lamps. 
The incandeseents also provide standby illumina 
tion during the several minutes taken by mercury 
lamps to re-start after a current interruption. For 
use in places where service interruptions may not 
be a problem and where maximum efficiency con 
sistent with improved color rendition is desired, the 
improvement may be secured by fluorescence 

Inside the higher pressure mercury lamps, the 
quartz glass are produces ultraviolet of wave- 
lengths from 2400 to 4000A 


content equal to that of the four visible lines and 


which have an energy 


double that of the two lines which provide 95 per 
cent of the lumens, but the ultraviolet lines con- 
tribute no lumens to the output. Phosphors have 
been developed which convert the energy of the 
ultraviolet and some of the violet (4047A) and 
blue (4358A) lines to a deep red fluorescent light 
with a conversion efficiency comparable with that 
of earlier phosphors for the 2537A ultraviolet 
This addition of red and partial suppression of 
visible blue-violet provides a worth while color im- 
provement. Such phosphors are used in two ways, 
either as a complete coating on the inner surface 
of the glass bulb of the mereury lamp or only on 


the reflecting surface of a reflector type glass bulb 


As a complete coating, the phosphor diffuses all of 


the light from the inner mercury are and absorbs 


some of it. but adds enough light by fluorescence to 
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the ultraviolet and some of the violet (4047A) and blue 
red fluorescent light. 


offset much of the absorption. As a coating on only 
the upper surface of a reflector type bulb it trans- 
mits and reflects the upward and horizontal com- 
ponents from the mereury are and adds fluorescent 
red to the reflected as well as the transmitted light. 
In such a lamp the light downward from the mer- 
cury lamp is unabsorbed. The result is color im- 
provement with an efficiency which exceeds that of 
an overall coating by enough to more than offset 
the losses usually inherent in a reflector type of 


lamp 
Mercury Lamps Offer Unique Advantages 


Modern mercury lamps combine the compactness 


and high wattage possibilities of incandescent 
lamps with the efficiencies and long lives of fluo- 
rescent lamps. They are inherently adaptable to 
far higher voltage supply lines than are suitable 
for use with incandescent lamps. This combination 
of characteristics makes mercury lamps of unique 
value in high bay industrial, and street lighting, 
and flood lighting applications where high mount- 
ing permits high wattage units, where replacement 
labor can be minimized by a small number of units, 
and where exact duplication of either daylight or 
incandescent color rendition may be unimportant 


Eprror’s Nore This article is one of a series on the 
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INSTALLATION AT LIBERTY FEDERAL SAVINGS AND LOAN ASSOCIATION, 
202-04 North Broad Street, Philadelphia. 


Lighting a Bank 


LIGHTING OBJECTIVE: To provide general illumination attractively yet in sufficient quantity for 


all customers, tellers, and interviewers. 


GENERAL INFORMATION: he main banking area shown above measures 61 x 44 x 11% feet. 


Height to bottom of cove is 10 feet 2 inches Reflectances, colors and brightnesses of room 
surfaces are as follows: 


ceiling off. white 1% RF WY ft L 
walls green gray % RF 21 ft-L 
floor terrazzo 35% RF 31 ft-L 
carpet rust um RF 12 ft L 
furniture 
top / as ie’ { 15 ftL 
sides \ : Fe } 5 ft-L 


INSTALLATION: Six continuous rows of recessed troffers Keystone TG296-4) each containing two 
T-12 standard cool white fluorescent lamps operated at 430 ma are spaced as shown in Fig. 2 
The cove around the customer area contains a single row of the same type lamps. The average 


4 Room surface brightnesses are listed above under General Infor- 


illumination is 72 footeandles 
mation; luminaire brightness at 30 degrees viewed lengthwise is 890 footlamberts 
(over ) 
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Lighting a Bank (continued) 
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Lighting designed by George T. Anderson, jr., Philadelphia Electric Company; archi- 
tect: }. Sindoni; electrical contractor: Ford and Morris. 


Lighting data submitted by George T. Anderson, jr., Philadelphia Electric Company, 
as an illustration of good lighting practice and to aid in the design of similar 
installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y 
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Lighting the Small Amateur Stage 


Purpose 


Lighting is one of the primary tools used by the 
director of dramatic presentations. Together with 
settings, costuming and properties, it aids the 
actor, and as Irving Pichell has said, it “helps act 
the play by symbolizing its meaning and rein 
forcing its psychology.” 

The amateur stages to be considered herein may 
be permanent or temporary. The size is less than 
25 feet in width of proscenium, and it is 10 to 15 
feet wide with a 10- to 12-foot ceiling height. There 
are hundreds of these small stages in all parts of 
the country; in small churches, town halls, lodges 
and club buildings. 

Previous papers and texts on the subject have 
been directed toward stages of the size found in 
None of them 


has been aimed at the 10 by 20-foot area. 


large schools and in “little theatres.” 


The amateur using these small stages can be 
helped materially ; first with a modest but effective 
layout, both physical and electrical, by his archi 
tect, lighting service engineer of the utility or 
manufacturer, or by his electrical contractor when 
the building is planned or remodeled. Second, he 
can be helped by being given proven designs of 
home-made lighting equipment that can be made 
from materials that are readily available. Last, he 
can be given advice as to the best way to use the 
equipment effectively. The resulting satisfaction 
will prove an inducement for him to procure more 
adequate commercial devices of greater flexibility. 

The amateur who does the lighting on these 
stages is usually designer, constructor and opera- 
tor. His expenses are most likely to be his contri- 
bution to the “eause” for which the production was 
staged. He enjoys doing it in order to express him 
self in a hobby that combines artistic expression, 
technical ability and construction capability all at 
the same time 

The illuminating engineer can show the amateur 
examples of good stage lighting so that his plans 
can be made with less design error or experimenta 
tion. It may not be realized, for instance, that it 
takes many times the wattage to obtain the same 
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Lighting the Small Amateur Stage 


By G. ALLISON LONG, JR. 


acuity with blue light than it takes with clear 
incandescent light; that one must resort to the 
subterfuge of lighting the acting area with more 
efficient seeing light while the desired color or tone 
is used on the “set.”” And on the small stage this 
requires greater care in design and control of light 
than on the large stage. 

The illuminating engineer can assist the amateur 
with the latest data on lamps, color media, mate- 
rials, accessories, and the fundamentals of light 
control. He can help with simple designs of light- 
ing instruments using the proper materials to 
satisfy the amateur’s needs, in order to provide the 
quantity, quality and thus the psychological influ- 
cenee that the director desires. 

Therefore the purpose of this paper is threefold: 

(1) To aid the person who is responsible for the 
electrical layout or plan 

(2) To aid the amateur in building inexpensive 
lighting equipment with some suggested designs. 

(3) To assist him in using effectively the plan 
and materials by citing references and examples of 
its use 


The Electrical Plan 


A fundamental requirement of the electrical plan 
for the small stage is flexibility. Each item should 
serve as many purposes as possible. If the cireuits 
are permanently connected to footlights, border- 
lights and spots, there is no possibility of using 
them for special effects produced by other devices, 
So each circuit should be individually controllable 
and terminate in an outlet that ean be used for 
more than one type of lighting or electrical device 

Adequate wiring and grouping of circuits should 
be provided for safety in a flexible, multi-use sys 
tem. While building codes define the methods of 
grounding and fusing, there must be as well pro 
vision against excessive overloading of dimmers 
and against unwanted voltage drop 

The grouping of certain outlets is important on 
the stage. This is one of the few variations from 
ordinary interior wiring. Groups of three outlets 
are used where borders and footlights are most 
likely to be connected since these contain the three 
color primaries to do tonal lighting on the stage. 


Most small stages require only a border at the 


Long 331 





proscenium and another halfway to the back wall. 
But this must be determined by teaser locations 
At the back wall a 


yroup of outlets should be located at the side(s) of 


based on a study of sightlines 


the acting area to provide for backdrop lighting, 


special up-stage effects, fireplaces, and portable 
lamps in interior scenes 
Spotlights are used to light the acting areas, and 


interesting highlights and shadows and 


lo creat 
points of interest; in contrast to the general flood 
of tonal lighting created by borderlights and flood- 
lights. Therefore 


the following locations 


spotlight outlets are needed in 


a (n the auditorium ceiling at a location 
where the light can be projected to the front of the 
This light should reach the stage from above 


flage 
the horizontal by as much as 30 to 45 degrees if 
possible. Here is where physical limitations cause 
compromises to be made. In some places a false 
beam can be installed to conceal the equipment, in 
others the spots can be placed in front of columns. 
In some of the recent commercial installations no 
attempt has been made to conceal spotlights, but 
they are not handsome and the spill light on the 
ceiling is distracting. What is the number re- 
quired? We have used as few as two, one opposite 
each end of the proscenium, but six or eight is a 
desirable number, each on a separate control cir- 
cuit Cone spotlight outlet is also needed at the 
rear of the auditorium for a “follow-spot.” This 
can also serve for movie and slide projectors 

b) On stage, spotlights are needed back of the 
proscenium arch. There should be enough outlets 
to permit the use of four to twelve (or more) units 
on several control cireuits. The outlets should be 
evenly spaced but alternately controlled if more 
than one is on a control circuit 

¢) On stage, spotlight and general utility out 
lets are needed along the sides of the acting area 
to provide for spe ial effeets, entrance floodlights 
and properties 

Footlights may be omitted from small stages. 
They are only needed for chorus dancing and the 
small stages being considered here are not large 
enough for this. If this type of lighting is needed, 
a portable border strip can be set on the apron and 
plugged into the utility outlets 

Stave circuits are actually nothing but perma 
vently installed, legally protected extension cords. 
The type of outlets and the type of wiring will 
depend on the individual installation. Floor type 
outlets are convenient but collect dirt (since the 
screw tops are nearly always lost). The triple out- 
let in a single sectional box has been found to be 
most useful and economical. The feed end of each 
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“circuit” should terminate at the control board 


location in a distribution panel. Using adequate 
fittings, it should terminate in a flexible cord and 
(Other systems using patch cords or cross- 


Overload 


plug 


over plugs have parts that get lost. ) 


protection may be provided on ea ‘h of these control 


circuits or in the control board where they are 
plugged in, in groups or singly. These cords from 
the distribution panel are plugged into the control 
panel in the most desirable grouping for easy 
manipulation on cues from words or actions during 
the production. 

Ilouselight circuits should be controlled from 
Where wall- 
switch control at entrance doors is desired, the 
feeder can be broken and a control leg taken to the 


the control board location backstage. 


control panel. At the panel, the necessary dimmer 
and its shorting switch can be inserted so that con- 
trol of the houselights may be exercised backstage 
during a production. It is desirable to use dimmers 
on the houselights in order to provide for adapta- 
tion of the eyes of the audience before the curtain 
opens for the scene. 

The load on each one of the circuits on the small 
stave is not large. In fact, the total demand is not 
large. In the Hamilton installation discussed be- 
low, the main is a 120-volt circuit protected by a 
25-ampere circuit breaker. It has always been ade- 
quate. The board used by the Mt. Vernon Players 
has a 240-volt main protected by 30-amp fuses, but 
the stage is of a size and shape that requires more 
connected load for adequate coverage. In gene ral, 
the total demand on these small stages seldom ex- 
ceeds 3 kw although the total connected load may 


be at least three times as great 


Control Boards for Small Stages 


The purpose of the control board is to provide 
switch and/or dimmer control of each lighting in- 
strument or group of instruments 

Design criteria for the electrical control of stage 
lighting should be based on simplicity of manipula- 
tion during the performance. Many professional 
installations provide this by fingertip control of 
direction and intensity at remote locations. Second 
to simplicity, for the amateur, is economy of in- 
stallation. Between the extremes of “human engi- 
neering” design and of catalog knowledge will lie 
the acceptable compromise design 

Flexibility in the grouping of stage circuits into 
various combinations is essential for simplicity of 
operation. The control grouping of stage lighting 
instruments will be different for each show. It is 
believed that the simplest means of obtaining this 
flexibility is the plug-in system mentioned above. 
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Figure 1. (left) Portable control board; (right) 
able plug-in board for minimum requirements. 


port- 


The switching and dimming of each group of out- 
lets can then be made on the operating face of the 
control board. The layout of the board may yield 
to economy but adequate rehearsals can make up 
for some shortcomings if the controls are all there. 

The arrangement of controls should be aimed at 
getting the greatest simplicity of operation. The 
operator usually has to handle them in the dark, or 
find them automatically while watehing for his 
cue. Rapid changes of lighting may require many 
manipulations at once and although technical re 
hearsals will smooth out the rough spots, the ulti- 
mate operation is limited by the control design. 
Let’s stop and look at several boards that have 
been used. 

The portable board shown at the left side of ig 
1 is a combination of distribution panel and control 
panel, It was designed and built by William Franz 
at Hamilton (Baltimore) and has been in use since 
the thirties, and in many places. The panel of 
masonite is equipped with standard house wiring 
fittings. A 14/2 main feeder and appliance cord 
cap has always been adequate. The wiring layout 
of this board provides for multiple cireuit use of 
dimmers, that is, switching is available to change a 
dimmer from one circuit to another (at no-load or 
full-up position of course) without unplugging and 
replugging. Load outlets are on the side of the 
cabinet to get cords out of the way. Distribution 
panel grouping is available to the top of the panel 
Control circuit fuses are along the left side of the 
cabinet. 

A small portable plug-board, shown at right in 
Fig. 1, 


and standard fittings 


is constructed with sectional switch boxes 
The faceplate was punched 


to fit. Sectional switch plates could have been used 
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Figure 2. Plug-in board accessories. 


but would not have been as rugged as portability 
required. Each of the lower two duplex conveni- 
ence outlets is in series across the line with a single 
outlet to permit the use of dimmers on these out- 
lets. Grouping is accomplished by means of three 
several floods may be so 


way cubes: spots or 


grouped as long as the total load does not exceed 


600 watts. Accessories used with such a plugboard 
are shown in Fig. 2. To connect a resistance type 
dimmer to a cube arrangement, a series connection 
can be made up similar to the one shown at the 
lower right in the figure. 

marked 


gummed labels 


The extension cords must be plainly 
when using these minimum boards; 
or masking tape are the usual means. Careful re 
hearsals are required to make sure that the se 
quences can be followed and one circuit changed 
without disrupting one that is in use 

Several control boards were evolved for the in- 
stallations discussed below. Each is constructed 
with standard house wiring fittings. Each is ar 
ranged to provide the maximum of flexibility per 
mitted by the cost. Each may be set up for rather 
simple manipulation. These and their associated 
electrical plan are specific examples of how the 
ideas presented herein have been used 

The first example is the design for a stage in a 
church social hall located in a thinly populated 
area near Baltimore. The auditorium is about 28 
feet by 42 feet 


deep, 19 feet wide and has a 12-foot ceiling height. 


The stage is about 13 feet 6 inches 


The control panel wiring diagram is shown in Fig. 
3. All 


mounted 3 inch deep outlet boxes which consti 


stage circuits are brought into surface 


tute the distribution panel. Each of the boxes is 


equipped with covers having bushed openings to 


/ ong 
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Figure 4. Stage circuit control panel—St. Thomas Church 
aati Parish House. 
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Figure 3. Stage control and distribution boards using The location of outlets on the stage is similar to 
0 , . : . : 
commonly available fittings. that shown for St. Johns-of-Hamilton and need not 


be treated before discussing the latter installation. 
The second example is the control board for the 
Parish Hlouse, St. Thomas Church, Garrison Forest, 


permit the cirenit to be brought out in a two-con 
Baltimore. The stage is 14 feet 6 inches deep with 


ductor cord terminated with an appliance cord cap 


Kach cord is long enough to reach any load outlet a 21-foot proscenium width. The electrical plan 


on the control panel This control panel has three provides for three border strips, footlights and 


sets of duplex outlets (in deep boxes) connected in eight additional outlets for spotlights and floor 
series with the dimmer outlet (and its shorting outlets on the stage. In this case, the 


to flexible cords at the 


» twenty fused 


switch The whole circuit (set of outlets) is econ stage circuits are brought 
trolled by a toggle switch. With this arrangement, top of the control panel. Dimmers are wired (and 


two dimmers will suffice for the entire board. This fused) directly into four control circuits. Two of 


layout is easy for the electrician to install, no spe the control circuits have no dimmers. The audi 
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Figure 5a. Stage lighting plan Social Hall, St. Johns 
of-Hamilton, Baltimore. Figure 5b. Control board for a small stage (St. Johns). 
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Figure 6. Actor’s view of house spotlight, border trough, 
and control board at St. Johns. 


torium dimmer is connected in the main feeder to 
the auditorium lighting panel 

The third example is from the Social Hall at St. 
Johns-of-Hamilton, Baltimore, Maryland 
is 14 feet deep, 21 feet wide and has a 10-foot ceil 


ing height, as shown on the plan, Fig. 5a. The 


The stage 


control board wiring is given in Fig. 5b. This 
originally had a center ceiling outlet equipped with 
an enclosing globe, and one circuit of footlights 
controlled by a switch. The revised installation is 
shown on the plan. Triple outlets in single se« 
tional boxes are used at each side of the proseen 
ium, both at floor and ceiling. Note the “hous« 
spotlight” outlets located at the pillars This can 
be seen in the photograph, Fig. 6 

The control board (control panel and distribu 
tion panel) is pictured in Fig. 7 and has the fol 
lowing peculiarities: all control circuits can be 
connected to either of two dimmers by the combi 
nation of three-way and single-pole switches. On: 
of the dimmers also doubles for house-lights dimmer 
through the lock type switch control. The entire 


board was constructed with P & S Despard Line 


materials, except the “Main” which is a 25-ampere 


elireuit bre aker on the 120 volt feeder of two #10) 
Simplicity ol operation requires 


careful grouping of load, and technical rehearsals 


wires In conduit 


The operating platform is hinged and folds up into 


the doorway when not in use. During the per 


formance, the operator is out of the way of actors 
and scenery. 

The final example is from the stage of the Under 
croft Auditorium of Mt. Vernon Place Methodist 
Chureh in Washington, used by the Mt. Vernon 
Players. The stage is about 14 feet deep with a 


) 


proscenium width of about 25 feet. Concrete ceil 
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ing beams come within 9 feet of the floor. The 
electrical layout is as follows: five cireuits on the 
stage ceiling, each running the full length from 
right to left with five and six outlets on each cir- 
cuit. There are four spotlight locations on the 
auditorium ceiling and one in the projection booth. 
Additional cireuits and outlets are located near the 


floor at the proscenium and at the rear wall of the 
stage. All cireuits are brought into a standard 


switch panel, into which the control panel is con 


nected when in use. Dimmer control is provided by 
10 autotransformers (2 kva Powerstats) mounted 
on a portable table. Each dimmer is equipped with 
fuse and heavy duty cord for connection to the 
desired circuit in the switch panel. One dimmer on 
the board is connected into the auditorium lighting 


circuit during a performance 


Lighting Equipment 


Light control by means of spotlights and flood 
lights provides the interesting highlights, shadows 
and differences in color intensity that give tone to 
the scenes. While the use of lens and reflectors 
increases the efficiency of the instrument, the ama 


He has 


First, since his stage 


teur usually has to resort to other means. 
several things in his favor 
is small, the distance from instrument to object 
lighted seldom exceeds 25 feet and is usually less 
than 10 feet 
Second, his show will usually run only 


Thus the candlepower requirement is 
not high 
one or two performances plus dress rehearsal, so he 
can use overvoltage and short life lamps to gain 


high lumen per watt output. The photoflood lamp 


Figure 7. Control board and gallery at St. Johns. 
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is one answer to this. Third, he can use materials 
that can be practically formed in place, such as 
Reynolds Wrap, for when the show is over he can 
diseard it. 

Reflector lamps, both spot and flood, with adjust- 
able adaptor sockets are really the amateur’s most 
useful lighting tool. Commercial color frames that 
clip on the lamp can be modified for use with gela- 
tin by soldering a gelatin type frame to the front 
of the clip frame. Concentric louvers can be made 
from dull black sheet iron and added to these 
frames to reduce the lightbeam diameter. 

Floodlights are used to provide either broad 
coverage or shadowless lighting. Border strips are 
large area floodlights and to obtain shadowless light 
from them there should be at least nine or ten 
lamps per color. Smaller area floodlights, other 
than reflector lamps can be made of aluminum 
cake pans or Reynolds Wrap cones equipped with 
photoflood lamps. Frosted gelatin can be used on 


Figure 8. (left) Aluminum cone reflector of heavy Rey 
(right) two these to reduce the sharpness of shadows. In many 


nolds Wrap; (center) stovepipe spotlight; 

lamp tin trough, shown with one #1 photofiood and one neighborhoods the camera fans can lend their flood- 
#2 photofiood. lights for a short time. 

A two-lamp trough has been very useful on small 

platform stages for simple general floodlighting. 

It may be lamped with 150-watt lamps or with 

12"LENGTH OF 5” photofloods. At right in Fig. 8 there is a #1 photo- 

flood in one socket and a #2 in the other. The 

reflector is tin tacked to wooden ends. A dimen- 

sioned eross section of this trough is given in Fig. 9. 

Photometric distribution curves for the stovepipe 


LGN CENTERS spot, Reynolds Wrap cone, and the short trough 
ad] PLUS INCH : 


EXTENS/ON are shown in Figs. 9, 10 and 11. 


The intensity of illumination used on stage is 
given by Stanley MeCandless in his paper on 
“Lighting for the Audience,” ILLUMINATING ENGI- 
NEERING, August 1951. On the acting area of the 





usual interior (room) set the illumination will 
average 10 to 20 footeandles. Illumination on the 


SUPPORT 
WIRE > 


ely ae Figure 9. (above) Stovepipe spotlight using 
#1 and #2 photofiood lamps. 


Figure 10. (left) Aluminum cone reflector 
#1 photofiood lamp and heavy Reynolds Wrap. 


Figure 11. (right) Two-lamp tin trough 
c.p. for one #1 photofiood lamp. 
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acting area for outdoor scenes will vary from less 
than 5 footeandles for moonlight to 50 for sunlight 
and then 100 footcandles or more for comedy and 
musicals where small detail needs to be seen quickly 
by the average myopic in the audience. But the 
illumination on the walls of room interior sets 
should not exceed 0.1 to 10 footeandles depending 
on the contrast desired, the detail to be seen and 
the color to be used. 

Caleulation of the illumination for the stage, to 
determine lamp size for borders, ete., may be done 
with the factors shown for show window lighting in 
the JES Lighting Handbook, Second Edition, pp. 
9-29 to 9-31 

Colored light is obtained by modifying the inean 
descent light with color media such as theatrical 
gelatin, transolene, colored glass or lamp dip. Color 
frames to hold the theatrical gelatin may be made 
of any material that is firesafe. The frames are 
double so that the gelatin is held between two simi 
lar frames. Fine wire is laced across each frame 
or chicken wire soldered to the frame to support 
the center of the gelatin and prevent damage to 
it. Theatrical gelatin can be obtained in over 100 
colors and tints to suit the needs of costume, scen 
ery and tone. Theatrical gelatin transmits approx 
imately as follows: Red, about 5 per cent; green, 
about 20 per cent; blue, about 1 per cent; and 
amber, about 50 per cent. But, in general, to ob 
tain adequate color comparable to unmodified lamp 
light the wattage should be multiplied approx 


imately as follows: red, about 5 per cent; green, 
5; and blue, 15 times. These factors are for gela- 
tins of rather deep chroma and will be less for the 
tints that are usually used. 

Lighting performance and lamp data for the 
projector and reflector lamps are given in lamp 
manufacturers’ bulletins which give footcandle 
values for various areas and distances, for the dif 


ferent lamp sizes available 
Light and Seeing 


The stage is a canvas on which the lighting de 
signer mixes his intensities and hues to create the 
desired composition. The mobility of the medium 
is intriguing. In simplest terms, the designer con 
trols quantity and quality of light to produce 
psychological influence in the audience 

The discussion of this subject is given in more 
detail in the paper by McCandless referred to 
above, and in such books as “Stage Lighting” by J 
Fuchs, “Stage Seenery and Lighting” by Seldon 
and Sellmars, “Worship through Drama” by Alex 


ander and Goslin, and others 


Quantity of light determines the visibility and 
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thus the amount of detail which can be seen at a 
given speed of seeing. Thus, the quantity of light 
may be used to reveal and aid, or conceal and 
confuse 

Quality of lighting is determined by color, diree- 
tion, mobility and overall distribution or composi- 
tion. It creates realism, aids in supporting the 
impression of time and locale and helps to set the 
mood of the scene 

The influence on the audience produced by the 
quantity and quality of the lighting “reinforces the 
It helps 


set the tone and mood of the scene and gives it 


psychology” of the dramatic presentation 
realism. Its mobility lends itself to plastie expres 
sion that no other artistic medium can produce. 
Deftly handled, its supporting action will be un 
noticed by the audience 

A favorite example used by A. L. Powers of the 
old Edison Lighting Institute was about the duel 
“Macbeth.” The 


audience laughed at the first performance when the 


ing scene from Shakespeare’s 
scene was lighted so that all the action could be 
seen. The desired result was obtained when the 
duel was spotlighted from the side, producing 
sharp contrasts and long, deep shadows. The imagi 
nation of the audience supplied what the eye could 
not see. 

“Dust of the Road” by Kenneth S. Goodman is 
set in the living room of a midwestern farmhouse 
at midnight on Christmas Eve. A mythical Judas 
is the central character during most of the act 
While he is on, a feeling of “there’s dirty work at 
the cross roads” should be created. This was done 
in silhouette (first time by accident) with solid 
shield sconces at the back wall, a shielded firelight 
in the hearth up center and well-shielded portable 
table lamp on a table at the rear of the set. No 
front lighting was used during the scene when 
Judas was present, for imagination painted a bet 
ter picture of him than the make-up artist and 
costumer could ever portray 

In contrast to these, a bright airy mood is de 
sired for such as the wedding scene in the last Act 
Portrait” 


scene is outdoors, just before noon, Judean locale 


of “Family by Coffee and Cowen. The 
This calls for eanary vellows in the spots, and spe 
cial lavender for shadows with highlights of dark 
straw for sunlight to support the joyous mood of 


the seene 
“From the Record” 


Necessity has evolved the simplest of the devices 
described here. For instance, some years ago at a 
youth assembly in a mountain resort, a rather effec- 
tive pageant-drama was planned. Just before dress 
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rehearsal the director was informed that the light 
ing man and his equipment would not be present 
A quick survey of the nearby community revealed 
only wares for farm requirements. The stovepipe 
spots and cakepan floods were evolved. Salt water 
dimmers were used. Bulb snatching was the order 
of the day. The rustic setting was matched by 
rustic instruments. The show was a success 
The one-act play, “Dust of the Road” referred 
to above was requested by a church in Aberdeen, 
Md., after some of their folks had seen it presented 
in Baltimore. So the cast from Baltimore arrived 
on Sunday evening assured that everything would 
be ready. The 10 by 12-foot platform extended into 
the room with two bracket lights on its back wall as 
the only source of illumination. So shields were 
eut from suit boxes and placed in front of the 
brackets and the silhouette effect described above 
was created 

Several outdoor pageant-dramas were presented 
by the Drama Guild of the Baltimore Federation 
of Churches at the Lake on the MeCormick estate 
in Baltimore. One was Longfellow’s “Hiawatha” 
adapted by Mrs. Long, and the other was Osgood’s 
“Sinner Beloved.” Since lighting equipment could 
not withstand overnight, outdoor weather. techni 
eal rehearsals on site could not be held In each 
case the map of the acting areas was drawn on the 
control board and the dimmer controls were spotted 


affected Rapid 
The lighting 


on the map at the areas they 
manipulation was easy and natural 
lavout used, in this ease, is a long story that eannot 
be cove red here 

Stained glass windows are desirable to give 
yrandeur to the Cathedral seene in Elizabeth Me 
Fadden’s “Why the Chimes Rang.” At Hamilton 
Robert L 
colored 
glued and then “leaded” with thick black oil paint 
These 7 feet 


hich. A white seenerv flat was set up about 2 feet 


lvlehart made these of tracing paper to 


which Christmas wrapping tissue was 


windows were about 2 feet wide by 


behind each of the three windows and flooded by 


two #1 photoflood cakepans. This Cathedral scene 
is back of the gauze drop, so the windows were 
brought up on dimmers as the front (hut) scene 
was dimmed out. Following this, the interior of 
the Cathedral scene was brought up on dimmers 
and was lighted by stovepipe spots equipped with 
variegated gelatin to create the illusion of sun 
beaming through unseen stained glass windows, 
upon the altar and white-robed clergy. 

“The Spreading Flame,” a multi-scene historical 
pageant-drama of American Methodism, written by 
Harold Ehrensperger was direeted by the author 
at the Lyrie Theatre, Baltimore in October 1934 
The Epilogue requires “a dais, on which is a large 
bow! from which comes a flame.” “Props” supplied 
the dais and bowl but whence the flame? Low on 
an off-center post within the bowl was set a 1500- 
watt outdoor type 20-inch floodlight pointing up- 
Several inches above the floodlight a “dark 
Next above this 


ward 
straw” color frame was fastened 
an 18-inch wall fan was set to blow upward Some 
6 inches above the fan a frame was fastened and 
fitted with ly, 
36-inch silk streamers trimmed to simulate a flame 


inch wire mesh to hold the 12-inch to 


It was necessary to insert an eggrate louver be- 
tween the fan and the wire mesh to eliminate the 
swirl in the airflow and make the longest streamers 
ripple upward. A white flat, 6 by 32 feet, was 
placed behind the dais to pick up the direct and 
reflected color of the flame and enlarge on its flick- 
ering effect 

One is led to the conclusion that for those who 
are interested in “The Care and Feeding of Hobby 
Ilorses,” lighting the amateur stage can provide a 
whole stable full 
damental laws of light and the effect of lighting he 


If the amateur is given the fun 


will evolve interesting and intriguing results. Illu 
minating engineers are in a position to aid him 
with ideas for installation, control and instrumen 
tation. Intelligently handled, simple devices on his 
small stage can be used to aid in the production of 


artistic gems 
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The “My Most Interesting Lighting Job” 
contests held yearly by the 1.E.S. Sections and 
Chapters not only offer national recognition 
and prize money to the winning entries, but 
also bring to light many excellent installa- 
tions which might otherwise be known only 
to the satisfied customer. For example, among 
the nineteen entries in the Chicago Section’s 
contest this year, only one could win first 
but other fine 
brought to public notice by the contest, 


prize, installations were 
among which are those shown on these six 
pages, chosen to demonstrate some engineer- 
that 


lighting problems. 


ing techniques supplied answers to 


Two major objectives in store lighting are (1) to 
provide sufficient light in display windows to com 
pete with adjoining stores on a business street and 
the windows, and 


minimize street reflections in 


2) to achieve a comfortable selling environment 
for the interior with highlights on the indoor dis 
play. 

J. Stewart Stein, partner in Sobel and Stein, 
Architects, made use of one basic general technique 
in meeting these objectives in three installations 
which he entered in the Chicago MMIL.J contest, in 
each case adapting and supplementing the design 
for the particular requirements of the individual 
store 

General illumination in each of these installa 
tions is provided by ceiling-mounted 4-foot-square 
s-lamp louvered units, with additional equipment 
for higher levels and display lighting dictated by 
the specific job. Show window lighting in each case 
made use of the 150-watt recessed reflector spot 
with fluorescent troffers, downlights or other units 
added as Was necessary 
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S. H. Arnolt's 






Foreign cars are small, when compared with most 





American models, but they might still be considered 
And the 


Arnolt’s automobile sales room for 





merchandise 





large 


as fairly 


owner of S. I 


pr cos ot 





foreign cars wanted extra light over the automobile 





displayed in the window and also spot lighting of 





each auto in the sales area. This was accomplished 


each of the 





by mounting behind twelve square 





louvered fluorescent units a ceiling mounted 150 






watt spotlight, with a resultant 100 footeandles on 





each car. General illumination in the sales area is 





50 fi vwoteandles 





In the display window, recessed reflector 150 





watt spotlights handle the transition from exterior 





daylight to interior lighting and minimize street 





reflections, while surface-mounted “cans” highlight 








the car of the week 
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In Fell Shoe Stor 
11h, Mr 


naires 


in suburban Highland Park, 


Stein specified five square louvered lumi- 


using standard cool white lamps, supple 


mented by PAR-38 
providing 50-60 footeandles in the sales 
“cans” with 150-watt R40 flood 


lamps over show cases raise the level there to 100 


150-watt 


recessed reflector 
lamps 


area. Suspended 
looteandles. Over the handbag and shoe wall dis 
play, three continuous louvered fluorescent units, 
with two 40-watt lamps each, are recessed in a see 
tion furred down to window height 


Ten the display windows. 200 footeandles veneral 


Himination is provided by similar 


louvered re 
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Fell Shoes 


cessed units, plus recessed reflectors using 150-watt 
PAR-38 lamps. With the addition of R-40 150- 
watt spots, certain displays can be highlighted to 
250 footeandles, which fairly well takes care of 
street reflections 

As an imaginative and attractive touch at the 
store entrance, the plastic domes with hanging 
plants in the lobby ceiling are illuminated from 


above at night 
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The Komiss Company 


Mr. Stein’s installation at the Komiss Company, 
moderately-priced women’s wear shop, won for him 
the second prize in the Chicago contest. 

The store has a high-ceilinged front section; and 
in the rear a mezzanine — for credit department 
and general offices — cuts the ceiling height to ap 
proximately half that of the street side of the store 
In the high-ceilinged front sales area four of the 8 
lamp square louvered luminaires, which supply 30 
footcandles general illumination, are supplemented 


by stem-mounted units containing 150-watt R40 


lamps which bring the level over showcases to 100 
footeandles. Three 500-watt surface-mounted down- 
lights over the door provide 100 footeandles in that 
area. Cornice lighting over wall cases and hat bar 
supplies 60-80 footcandles on merchandise. 

Over the mezzanine, two more square fluorescent 
fixtures, here using six lamps each, plus 150-watt 
recessed and surface-mounted incandescent units 
give an illumination range of 25-75 footeandles. 

In the sales area under the mezzanine, 4-lamp 
recessed fluorescent troffer units, using 40-watt 
lamps, plus the display lighting provide 100-400 
footcandles in this low-ceilinged section. Deluxe 
warm white lamps are used in all fluorescent light 


ing in the store. 
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An average of 200 footeandles is achieved in the 
show windows with 4-lamp troffers and 150-watt 
recessed spots, some with gimbel rings. Certain 
displays are highlighted to 400 footeandles with 
150-watt R-40 lamps 


employ Ss colored fluore scent 


The window decorator effee 
tively lamps in the 


troffers to create seasonal coloring and moods 
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Michael Shore Advertising 


Luminous ceiling and valance techniques using incandescent light 


sources were the answer to a lighting problem in an executive office of 


Michael Shore Advertising, located in a direct-current district of Chi 
eago. Albert Bacalar, of L-iminous Ceilings, Inc., was the engineer who 
worked out this solution 

Over the working area, large luminous ceiling panels of a light vinyl 
plastic diffuser are dropped 1!'. feet from the ceiling in a 2-foot-deep 
soffit that extends at an angle across the offic \bove the panels, 60-watt 
silvered bow! incandescent lamps are arranged in three rows of 7, 6 and 
} lamps respectively, on 3-foot centers, with an additional row of 4 lamps 
above the desk. An adjustable downlight between the two corner panels 
provides supplementary illumination on the work area there 


Between the plasti pan ls. decorative acoustical baffles, of perforated 


steel painted to blend with the rest of the interior, serve the dual pur 


pose of supporting the diffusing pan lsand providing sound conditioning 
Behind the sofa, a line of six incandescent lamps is concealed under 
frosted glass to create a valance effect on the perforated masonite back 
ground. The drop light over the sofa is functional, while the four 150 
watt reflector spots in louvered downlights are used for the dramatic 
effect 
Interior design by Warren Wetherell & Associate; electrical contrac- 


tor, Kelso Burnett Co 
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Wilmette Service Office 


The lighting installation of the Wilmette Service Office of Public Service Division, Commonwealth 
Edison Company, was, appropriately, planned completely by one of the company’s lighting engineers, 
C. N. Carlson. The job won for Mr. Carlson the third prize in the Chicago Section’s contest 

Over the eashier’s desk and the lamp case and counter, four louvered metal-sided panels, each with 
four 96-inch cool white deluxe slimline lamps, are mounted on 30-inch twin stems. The panels have 
individual top reflectors. In the center of the room are two sphere units on 27-inch stems, containing 
150-watt R-40 floodlamps. One lights the & x 9-foot mural on the right wall of the office and the other 


provides additional illumination in the rear of the room away from the window. An indirect wall 


bracket, with a 100-watt incandescent lamp, is mounted 51% feet from the floor over a service clerk’s 
desk at the back of the room 

In the front part of the office (not shown in photo), a direct-indirtect double-arm unit is wall-mounted 
61% feet from the floor over a customer’s desk near the front window. In the window itself, five recessed 
aperture downlights with 4-inch openings use 150-watt PAR-38 floods 


The ceiling, 12 feet high, is cocoa brown, and white brick wallpaper is used on the wall with the mural. 


Illumination in the cashier’s working area and on lamp counter is 165 footcandles 
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St. Paul Federal Savings G Loan 


A specially-designed cold cathode cove, recessed 
downlights and low-brightness troffers were the 
choice of Electrical Designer Thomas P. Lalish, of 
Holabird & Root & Burgee, for the lighting of the 
banking and general office areas in St. Paul Fed 
eral Savings & Loan Association 

In the cove, cold cathode tubing, one gold and 
two 3S0OK white, with double-back electrodes, are 
on dimmer control. Architecturally it was desir 
able to keep the lip of the cove as thin as possible 
and an interesting innovation was used to shield 
from the critical sight line the portion of the socket 
housing which would show above the rim of the 
lip. Instead of the usual steel baffle which tends to 
reduce the effectiveness of the cove, a white acrylic 
plastic baffle with a transmission of approximately 
30 per cent was installed, blending in with the 
cove. Height of the cove ceiling is il feet; and 
there are 18 200-watt downlights recessed in it. 

In the general office areas, troffers with low- 
brightness lenses, recessed in the 9144-foot ceiling, 
use Rapid Start T12 lamps. The ten surface 


mounted downlights using 150-watt lamps provide 


supplementary illumination over the tellers 
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Detail of cove. 


Downlighting over tellers. 
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An Ulbricht Sphere for Large Luminaires 


OR MANY YEARS the Ulbricht Sphere has 

been the usual means for comparing the lumen 

output of an undetermined source with the 
output from a standard or calibrated source. 

With the coming of fluorescent lighting and par- 
ticularly with the advent of eight-foot fluorescent 
tubes as one of the standard lengths, larger spheres 
became necessary. It was this demand for a way to 
make comparisons of the output of these longer 
tubes that led to the construction of a_ ten-foot 
sphere for laboratory use at the University of 
Nebraska. 

For various reasons, the principal one of which 
was cost, the decision was made to build the sphere 
in the departmental shop. 

Consideration of the function of the sphere re- 
vealed that a wall of eggshell-like properties would 
suffice to give the desired control of light output 
from a source. Consideration of accessibility of 
the interior for suspension of the sources for com- 
parison led to division of the sphere into halves. 
Ease of opening and closing led to hingeing one half 
to the other half. 


hemisphere, is self supporting, but when the open- 


A sphere, and to a degree, a 


ing and closing operations are considered, it be- 
comes obvious that a supporting and stiffening 
framework is essential 

Aluminum, steel, or some other metal would 
seem to be the ideal material for the shell of the 
sphere. However, metal would have to be cast or 
formed to the spherical shape and this is any case 
is an expensive operation. 

The possibility of using some non-metal was then 
considered. Burlap, because of its low cost, its 
strength and ease of shaping over a spherical form, 
seemed to be a suitable material, for the test. When 
drawn over a convex surface and given a coat of 
varnish or plastic material, the burlap holds its 
shape very well. 

The final decision was to use a double layer of 
burlap impregnated with plaster of paris. A four 
sided form was built, each side of the form being 
length. These 


sides bounded a convex spherical surface which 


approximately 48 inches in four 


AUTHOR Professor, Department of Electrical Engineering, Univer 


sity of Nebraska, Lincolr Nebraska 
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An Ulbricht Sphere for Large Luminaires 


By G. H. SECHRIST 


Describing a simplified method of making a 

low-cost 10-foot Ulbricht Sphere for the 

photometry of luminaires using 8-foot fluo- 
rescent lamps. 


surface had a five-foot radius corresponding to the 
inner surface of the sphere. This form was built 
from three-quarter-inch pieces of lumber, one edge 
of which was cut to the five-foot radius. Eight or 
nine of these pieces spaced about six inches apart 
and joined by cross braces also cut to ares of five- 
foot radius, made the framework of the form. Over 
the convex surface of this framework, a sheet of 
This 


burlap was impregnated with plaster of paris. The 


burlap was stretched and tacked in place. 


whole was moistened and allowed to set with the 
convex surface down. This position allowed the 
burlap to sag more readily to the spherical shape 
than if placed convex side up. After setting, the 
irregularities on the surface of the form wererfilled 
in carefully to give a true five-foot radius to the 
convex surface. A sweep board cut with a concave 


edge of five-foot radius served to produce a 
form with the desired curvature in all directions 


Twenty-four segments, all of the same shape and 


Ten-foot sphere constructed for laboratory use at 
University of Nebraska. 


Sechrist 





dimensions were required for making up the spher 
ical shell. These were all made on the one form 
First a layer of newspaper was placed over the 
convex surface of the form to prevent adhesion of 
the sphere seyment to the plaste r of the form. Next 
a sheet of burlap was drawn over the convex sur 
face of the form and carpet tacks used to hold the 
Plaster of paris was then spread 


worked into the burlap. A 


burlap in place 
over and thoroughly 
thin layer of the plast r was spread over the con 
vex surface of the first sheet of burlap to form a 
stiff midrib of plaster in the finished segment. The 
second sheet of burlap was then tacked in place 
and the impregnation with the plaster repeated 
Water was then carefully applied so as to penetrate 
both layers of burlap and still not too much as an 
excess would carry away the plaster. The plaster 
hardens in a few hours. The tacks can be removed 
and the segment lifted from the form. By con 
structing the form with edges having dimensions 
one-half inch or so greater than that of the desired 
dimensions of the finished segment, time can be 
cured segments can be readily 


It is diffi 


cult to produce a uniformly good segment right 


saved since the 
trimmed to size with a pair of tin snips 
out to the edge of the form. Then too, any damage 
to the edge incident to handling the segment will 
eventually be removed by trimming 

As previously stated, twenty-four segments, all 
alike, were used in making up the spherical shell 
The choice of segment shape and size proved to be 
a principal factor in the success of the project. The 
segments are approximations of a square, all alike 
and of a size to be readily formed and handled in 
construction. It is difficult to make a drawing 
showing the method of determination of the seg 
ment shape and dimensions. The determination 
can be readily described, however, if the process of 
expanding a cube into a sphere is used. This proc 
ess has the advantage that the important angles as 
they exist in the cube carry over to the angles in 
the sphere, and so permit solutions for dimensions 
of the sphere with a minimum of knowledge of 
spherical trigonometry 

Consider a cube of such size that its eight cor 
ners lie in the surface of a cireumscribing sphere 
Each of 


the six faces of the eube is further divided into 


which sphere has ten feet as its diameter 


four equal squares for a total of twenty-four for 
projection upon the inner surface of the sphere 


Let a point source of light at the center of the cube 


cast shadows of the edges of the twenty-four 
squares upon the inner surface of the sphere. These 
shadows outline twenty-four segments on the 
sphere and these segments are alike in form and 
dimensions. These segments in fact have three cor- 
ners that are 90° spherical angles, and the fourth 


corner is a 120° spherical angle. All edges of seg- 
ments lie in great circles of the sphere 

The pattern for the framework was obtained by 
the same method that outlined the segments of the 
sphere. The four-inch wide frame members were 
cut from half-inch thick plywood sheets, four feet 
by eight feet in size. All twenty-six joints in the 
framework come at intersections of the members 
Eighteen intersections are at right angles and were 
easily reenforced by nailing in rectangular blocks. 
Eight intersections, corresponding to the corners 
of the cube, were of three members each and the 
reenforcing blocks each had a 120° angle 

In order to hinge the two halves of the sphere 
together, one of the vertical great cireles of the 
sphere was made a double structure. Wing nuts on 
bolts were used around the great circle in addition 
to the hinges to hold the two halves in the closed 
position while taking readings. All frame members 
were given additional rigidity by having three- 
quarter by three-quarter-inch strips nailed to their 
sides next to the surface of the sphere. The cross 
section of a frame member with strips is therefore 
a T with the top of the T against the surface of the 
sphere 

One-half of the sphere is fixed in position and a 
steel cable passes through its top so that the weight 
of the fixtures under test is carried by a beam in 
the room ceiling. The movable half has casters to 
carry most of the weight, the function of the hinges 
being largely to hold the halves in alignment. 

A removable segment about ten inches square 
was made at the center of the stationary half of 


the sphere. This small segment, removable like a 


plug of a watermelon, carries a small cireular open- 


ing for taking readings. A small hole could have 
been cut in the spherical shell itself and would 
have served the same purpose without the framing 
required for the removable segment. 

The cost of materials for the sphere was a little 
more than $100 
The structure, including shell and plywood frame 


No cheek of labor costs was made. 


but exclusive of the supporting members in the 
base, has a weight of approximately five-hundred 


pounds 
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INSTALLATION AT TEA GARDEN PRODUCTS, SAN LEANDRO, CALIFORNIA. 


Lighting for Jelly and Jam Inspection 


LIGHTING OBJECTIVE: To transilluminate jelly and jam to reveal foreign impurities by silhouette. 


GENERAL INFORMATION: Many canned foods are translucent and when they are placed in trans 


parent containers, any impurity or piece of foreign material is readily visible. Although the 
Pure Food Regulations permit certain finite quantities of impurities the housewife will not tolerate 
any visible impurity. The factory inspection of jams, jellies and preserves is usually carried out 
by flowing the product over a stainless steel table with 30 to 100 footcandles incident on the upper 
surface of the product. Removing foreign material under these circumstances requires highly 
skilled operators because the foreign material is of nearly the same brightness and color as the 


sound fruit 


INSTALLATION: The table shown above has a *4-inch plate glass bottom, 4 inches beneath which 


are mounted two 36-inch T-8 deluxe warm white fluorescent lamps. This brings most of the telly 
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Lighting for jelly and Jam Inspection (continued) 
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we Figure 2. Detail of inspection 
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products to a brightness of at least 20 footlamberts, the minimum desirable brightness. Even 
though the fruit diffuses the light somewhat, the bottom of the Tuf-flex thermal shock resisting glass 
vas sandblasted to provide more even brightness. Strawberry preserve, a medium dark fruit, 
exhibited a brightness ranging from 20 to 60 footlamberts, depending on the depth of flow (0 to 4 
inches), with foreign objects much darker and presenting a definite color contrast. Under this illu- 
mination the inspection procedure is one of detecting and removing dark black objects from a field 
of slightly glowing red sound fruit. The company found that with this lighting one operator 
without extensive experience can sort and inspect as much jam as four experienced operators in a 


similar plant which uses opaque inspection tables. 


Lighting designed by Raymond P. Benton, Pacific Gas and Electric Company, Oakland, 
California; equipment constructed by Brenner-Nawman, iInc., Emeryville, 


California. 


Lighting data submitted by Raymond P. Benton, Pacific Gas and Electric Company, 
Oakland, California as one solution to a lighting problem and to aid in the 
design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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A Preliminary Report on — 


Physical Processes in the Fluorescent Lamp 
Which Cause Radio Noise 


HE USE of fluorescent lamps in the home, in 
areas where radios are to be tested or demon- 
strated, or on Naval ships has necessitated a 
study of the radio noise fields generated. The 
importance of this problem depends on the location 
of the radio with respect to fluorescent lamps and 
how much signal there is available from the radio 
station. The available signal will be low in rural 
areas or at sea 
There are two fundamentally different ways of 
attacking the problem of reducing the radiated* 
noise. First, shunting capacitors, external shield 
ing and line filters can be used to reduce the noise 
after it has been generated. A second method is to 
try to prevent the noise from being generated by 
making fundamental changes within the lamp. 
The present report is concerned with the latter 
method. This means that a study had to be made 
of the physical processes within the lamp which 
cause noise. The physical processes are associated 
with various types of oscillations observable in an 
oscilloscope trace representing lamp voltage. The 
physics of each process will not be discussed in 
detail. Instead, it is the objective of this prelimi- 
nary report to give a comparative evaluation of 
the magnitude and frequencies of interference ra- 
diated by the different physical processes. A dis- 
cussion will then be given on what experimentally, 
if not practically, can be done to reduce the effee- 
tiveness of the worst offender. 


Methods of Observing and 
Measuring Noise 


The oscillations observable in the lamp voltage 
trace viewed on an oscilloscope are non-sinusoidal. 
The fundamental frequency associated with the 
higher amplitude oscillations (they have a fre- 
Since the noise is detected at distances very small compared to a 
wavelength it might more correctly be called induced noise 


AUTHOR Research Dept., Lamp Division of Westinghouse Electric 
Corp., Bloomfield, N. J 
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Physical Processes Causing Radio Noise 


By HOWARD L. STEELE,’ jr. 


Several experimental methods of reducing 

radio interference below that ordinarily ra- 

diated have been presented for the purpose of 

understanding the characteristics of this 
interference. 


is obv iously too 
There 


are high rates of rise or fall in these non-sinusoidal 


quency of about one kiloeycle) 
low to cause noise in the broadcast band. 


wave shapes so that in order to ascertain what high 
frequency components are represented, an har- 
monic analysis is necessary or an experiment must 
be performed to see if they are causing appreciable 
radiation at frequencies much higher than their 
fundamental frequency. In addition, there are less 
obvious high frequency oscillations in the lamp 
voltage trace. These can best be examined by filter 
ing out the lower frequeney components (especially 
the 60-cyele part) so that greater amplification can 
be used. Since these high frequency oscillations 
are also non-sinusoidal, it is desirable to measure 
the radiation accompanying each type of high fre- 
quency oscillation 

Since some radios are more susceptible to noise 
than others, standardized methods of measurement 
must be used if the data on fluorescent lamps are 
to be compared with that from other sources. A 
shielded room must be used so that the noise will 
not be confused with that from other devices even 
though reflections from the wall result in higher 
readings than would be obtained in homes. The 
shielded room used was 6 by 8 by 8 feet on the 
inside and is made of solid copper sheet outside 
of which, at a spacing of three inches, is a solid 
cubicle of galvanized iron sheet. The galvanized 
iron is necessary to shield against magnetic’ fields 
of the lower frequencies. 

The meters used to measure noise are essentially 
sensitive radio receivers provided with a meter 


indicating the output and means for establishing 
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Figure 1. Preliminary information on the three noise 

meters. Upper: Bandwidth and frequency range covered 

by each instrument. Lower: Meter noise for two meters 
and relation to limit line set by Armed Forces. 


Armed Serv 


American Standards 


the sensitivity of the receiver. The 


ives* now specify, and the 
these meters 


Association® plans to specify, that 


should read three characteristics of radio noise 
(field 


Quasi-peak readings are 


average intensity quasi-peak, and peak. 
taken with detector cir 
cuits which have specified charge and discharge 
time so that the response will be indicative of the 
commercial receivers.‘ Although 


taken in all the experi 


annoyance to 
quasi-peak readings were 
ments to be discussed, they are not presented be 
cause the spectra obtained are the same shape and 
only slightly below (always between half to two 
thirds of) the peak spectra 

Noise meters,* NM-10OA, NM-20B and 


used which respectively cover the frequene) 


TS587 
were 
ranges 0.015 to 0.25 megacycles, 0.15 to 25 mega 
cycles, and 30 to 400 megacycles. The first two 
meters are the civilian equivalent of Radio Test 
Sets AN/URM-6 and AN/PRM-1 
These two meters are the only two meters currently 
on all counts, (Note that measurements 


respect ively. 


acceptable® 
were taken over a very wide frequency range com- 
pared to that of the standard broadcast band which 


*Manufactured by Stoddard Aircraft Company. 


350 Physical Processes Causing Radio Noise 


is from 0.55 to 1.6 megaeyeles. This helps in at- 
tempts to separate the effects of various physical 
processes within the lamps which cause radio 
Since these noise meters read the voltage 
effective 


height an electric field strength can be calculated. 


noise 


developed on an antenna of half meter 


This voltage was read at 18 specified points on the 
NM-10A meter and 32 on the NM-20B. The lamps 
were not turned off between readings because re- 
starting can change the spectrum appreciably. The 
meters were calibrated against an internal shot 
noise diode at each point. 

The resolution of these instruments with respect 
to frequency (their band width) varies with fre- 
queney. Sinee an instrument with a wide band- 
width would register more voltage from a broad- 
band source of noise than another with a narrow 
the noise must be expressed in micro- 
kilocyele 
plotting is the most fundamental providing the 


of high peaks. 


For random noise the response of the meter would 


bandwidth, 


volts/meter bandwidth. This type of 


noise consists (as will be shown) 
vary as the square root of the bandwidth. The 
bandwidths of the meters used are given in the 
upper part of Fig. 1. 

The noise meters are run on batteries and the 
power to run the lamp is passed through rf. filters 
(which give 90 db attenuation to all the frequen- 
cies covered herein) and through shielded leads. 
Even if all the radiated noise from the outside is 
blocked by 
noise from the outside is blocked by the filter there 


the shielded room and all conducted 
is a lower limit for the magnitude of noise from 
the lamps that can be n-easured due to meter noise. 
The lower part of Fig. 1 isa plot of the average 
and peak reading taken with the antenna in place 
but with the lamp replaced by a resistance passing 
420 milliamps from this filter and shielded supply. 
The short vertical lines represent the spread in the 
data at each frequeney for 10 sets of readings. 
Next the 
was taken off, and all 
spectra obtained in this condition fell within the 


current flow was stopped, the antenna 


jacks were capped. The 
limits given bv the vertical lines and thus as far as 
could be detected all the ambient noise was due to 
the meters. This meter noise is assumed to be ran- 


dom and is caused by thermal agitation in the 


resistance of the input cireuit and the tubes used in 
the first stages of the meter.* It cannot be directly 
subtracted from meter readings because the meters 


are not linear. As the manufacturer suggests, the 
random meter noise was subtracted from the read- 
There is some question 


peak 


ings in an rms manner. 
whether this is correct for the case of the 


The manufactarer has recently 1ggeste means for reducing 


thie meter noise 
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spectra. It will be seen, however, that most of the 
noise is of such a magnitude that it is not necessary 
to subtract the meter noise except at the higher 
frequencies. 

The noise radiated from a lamp is measured with 
the antenna one foot above a brass topped table 
and one foot from, and parallel to the lamp. This 
arrangement complies with standardization proce- 
dures arrived at by the Armed Services.” The 
shielded lead should insure that only the radiation 
from the lamp itself is detected. Conducted noise 
will not be discussed. In order not to influence the 
radiated field all extra wires between ends of the 
lamp were eliminated. Starting compensators and 


glow switch starter were not connected 


The Mean Spectrum for Low 
Noise 40-Watt Lamps 


Standard 40-watt lamps can differ by a factor of 
several thousand to one in the amount of noise they 
produce in the broadcast band. Lamps of identical 
structure often vary in the type of oscillations 
which appear in the oscilloscope trace of the lamp 
voltage. If lamps with the same structure are 
selected which, in addition, have the same type of 
oscillation in the voltage trace the radiated noise 
spectra may differ by only a factor of four to one 
Fig. 2 gives the peak and average readings of two 


standard 40-watt lamps with each in turn run on 
both the lead and the lag sides of a conventional 


pre-heat ballast. These lamps had a minimum of 


high frequency oscillations in the voltage trace and 
the spectra are among the lowest found with stand 
ard 40-watt lamps. One lamp has been tested with 
the TS587 meter (30 to 400 megacyeles). Part of 
this spectrum is shown on Fig. 2 

Further sets of spectra should be plotted on Fig 
2 in order to define a good mean spectrum but this 
would make it difficult to trace the characteristic of 
an individual spectrum. The spectrum of an indi 
vidual lamp contains an unexplained fine struc 
ture. The two maxima in the upper curve of Fig. 2 
(the solid line) at approximately 1.8 and 3 mega 
eyeles are part of this fine structure. 
ture makes it difficult but not impossible to define 
It is seen that even with only 


This strue- 


a mean* spectrum. 
these four sets of spectra a fair mean can be drawn 
which would not be influenced by the fine structure 
of any one spectrum. The peak spectra for four 
other lamps with the same low noise characteristics 
They fell 


were obtained on this and other ballasts 
within the spread of the data indicated in Fig 


*The term was used to refer to the time aver 
aging accomplished by the meter. The term 


be used to refer to an averaging of the amplitude of the noise 


average spectrum 
mean spectrum” will 
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Peak and average interference radiated from 
low noise standard 40-watt lamps. 
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Figure 2 


The peak and average spectra for a given lamp 
have the same coding (dashed, ete.), as indicated 
Note that the peak to average ratio 
Note also 


that above 0.04 megacycles the mean for the peak 


on the figure 
was greatest in the broadcast band 
spectra could be approximated by a straight line. 
A straight line of slope of minus one has been 
added to represent a mean spectrum for the many 
peak spectra. To the extent which this line repre 
sents the mean, the peak noise is thus linear with 


the reciprocal of the frequency 


The Noise Reduction 
Needed Commercially 


The question, “Ilow much reduction is needed 
in the most critical installations?” can be partly 
answered by comparison with the limit set by the 
Armed Services on peak noise radiated. This limit 
is labeled peak limit line on Fig. 2. Except in the 
case of noise measurements on equipment for metal 
ships, it is meant to apply as a limit in open field 
measurements. The fact that the measurements 
reported herein were made in a shielded room 
makes them too high for comparison with this limit 


As indicated by the following tests on a special 
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Figure 3. Output of noise meter on oscilloscope as a 

function of frequency and comparison with lamp voltage 

trace at lower left. The camera was open for many 

sweeps by the trace so that the reproducibility of noise 

on succeeding cycles is demonstrated. Three of the four 
general noise types are shown. 


lamp, this limit is certainly lower than that neces- 
sary for the average home 

The noise from a special low noise lamp was 
found to be about three times this limit in the 
broadcast band. The effect of this low noise lamp 
on the reception of a radio station by one particu 
lar portable radio was determined by leaving the 
door to the shielded room open. The radio station 
was made just detectable by closing the door part 


With 


the amount of noise represented by three times the 


way thus simulating weak field reception 


limit line, there was no objectionable interference 
to stations at the lower end of the broadcast band 
with the build-in antenna placed one inch from the 
lamp. Interference with stations at the high fre 
quency end of the broadcast band was detected at 


one inch but was undetected at six inches 


Types of Oscillations and Their Effect 
on the Radiated Spectra 


The radiated noe 18 caused by four different 
types of oscillations which occur in the lamp volt- 
anode oscillations, and 


on 
age trace. These are (1 


cathode oscillations at breakdown and 
extinetion parts of the cathode half-cyele. The re 
maining type is a cathode oscillation to be desig 
nated (4) twin nolse 


A most obvious non SIXty cycle, ten-volt periodic 
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ity in the voltage trace is that of the anode oscilla- 
The upper two pictures in Fig. 3 show, re- 
spectively, one full eyele and one-half cycle of 


tions 
typical lamp voltage traces. These traces repeat 
perfectly from eyele to cycle but the two half eyeles 
shown in the trace at the upper left are not iden- 
tical. The first half cycle has many oscillations 
occurring at the top of the trapezoidal wave shape 
while the second half cycle has almost none. The 
upper right hand trace shows the details of the 
oscillation better. The frequency of the anode oseil- 
lations in this particular case is about 1500 per sec- 
ond. These oscillations have been shown to be asso- 
ciated with the anode by a number of methods. 
(ne method was to photograph the discharge. 
Bright regions have been shown’ to appear at the 
anode at a rate corresponding to these voltage oscil- 
lations. The bright regions are times of high ion 
concentration around the anode and correspond to 
the low voltage part of the anode oscillations. The 
ion space charge effectively produces a large vir- 
tual anode so that a high voltage is not necessary 
to supply the lamp current from the random elec- 


Anode 


oscillations can be prevented by the use of large 


tron current available in the discharge itself. 


cylindrical anodes of the proper dimensions.* 

The influence of anode oscillations at and near 
standard broadcast frequencies is also shown in 
Fig. 3. The output of the noise meter was observed 


on an oscilloscope. The meter was set for average 
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FREQUENCY IN MEGACYCLES 
Figure 4. Fine structure in the interference radiated at 
lower frequencies. Structure is due to harmonics of anode 
oscillation frequency. 
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or tield strength readings. The amplication was 


constant from 0.15 to 2 megacycles. Greater but 
constant amplification was used from 2.4 to 5 mega- 
cycles. The lamp voltage trace given at the upper 
left was taken at the same time with the same time 
spread and phased to line up with the radiated 
The first half cycle for all 


traces up to 4 megacyecles show numerous peaks 


noise traces below it. 


corresponding to anode oscillations in the first half 
cycle. 

A fine structure in the noise radiated at low 
frequencies is shown in Fig. 4 It is attributed 
to anode oscillations. It should be noted by refer- 
ring to Fig. 1 that the bandwidth of the low fre 
quency noise meter is less than 0.4 kilocycles. This 
resolution made the detection of this fine structure 
possible. As one of the spectra of Fig. 2 was being 
taken, it was noted that maxima were occurring at 
approximately every 2 kilocycles from 0.015 to 0.19 
megacycles. Since the anode oscillation frequency 
was also about 2 kilocycles it was believed that the 
noise meter was detecting harmonies of the anode 
oscillations. The 100th harmonic was detected. The 
fine structure was more definitely determined to be 
associated with anode oscillation by use of the large 
cylindrical anodes. No fine structure was observed 
with this type anode. 

Thus, anode oscillations can radiate detectable 
noise from about one kilocycle to several mega 
cycles. Further examination of Fig. 3 is of help 
in evaluating the importance of this type of noise 
A peak definitely not associated with the anode 
oscillations became the most important peak oceur 
ring above 0.28 megacycles. A lower peak corre 
sponding to the breakdown of the first half cycle 
is also distinguishable. This is caused by break 
down oscillations. These are not as obvious in the 
lamp voltage trace but can be detected there. <A 
broadening of the trace often occurs as the voltage 
reaches about 10 volts. Closer examination would 
reveal that sometimes this is caused by a hash and 
that other times it is caused by regular, non 
sinusoidal oscillations. The hash or regular oscilla 
tion can be shown to be located near the cathode by 
the use of a probe or with a highly directive photo 
multiplier. Not enough is known at present about 
the difference between these two types of break- 
down oscillations to make a discussion profitable 
here. The regular oscillations do increase in fre 
queney with time in the cycle as they first increase 
and then decrease in amplitude. The breakdown 
peak for the second half eyele occurs later and 
later in the cycle going from 0.15 to 2 megacycles 
Either type of breakdown noise is definitely more 


important than anode oscillation noise in the broad 
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Figure 5. Peak and average noise radiated from standard 
10-watt lamps which exhibit high amplitude breakdown 

oscillations. 


cast band. It cannot even be said that anode oseil- 


lations are always more important than breakdown 


noise at the lower frequencies because experiments 
which influence or eliminate anode oscillation affect 
breakdown noise. The magnitude of the noise below 
0.1 megacycles was not appreciably affected by the 
large cylindrical anodes although the anode oscilla 
tions were eliminated as evidenced by the lamp 
voltage trace and lack of fine structure 

Fig. 5 shows the peak and average spectra for 
lamps containing greater breakdown noise than 
those of Fig. 2. These lamps were operated on an 
have caused the 


instant-start ballast which may 


conditions producing these oscillations Lamps 
operated on the preheat ballast can have the same 
magnitude of breakdown oscillations and produce 
spectra comparable to Fig. 5. Note that these oseil 
lations had resulted in a twenty to one increase in 
the mean peak spectrum in the broadcast band 
The breakdown oscillations, unfortunately, are thus 
shown to have their greatest effect near 0.2 mega 
eveles. The amplitude of oscillation of this fre 
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Figure 6. Characteristic of the fourth type of noise which 
leads to the designation twin noise 


quency in the lamp voltage trace is so small com 
pared to the amplitude of 60-eycle variations that 
the oscilloscope amplifiers are quickly overloaded 
unless the low frequencies are filtered out. Actually, 
it is simpler to merely differentiate the total lamp 
voltage. Since differentiating sinew? vields wcosel 
the components of a given frequency are weighted 
by the » and only the high frequency components 
The differentiated 
The breakdown 


hash in the lamps used to obtain Fig. 2 was much 


are observed on the oscilloscope 
anode oscillations are sharp spikes 
smaller than these anode oscillation spikes. The 
breakdown noise in the lamps used to obtain Fig. 5 


was comparable to the anode spikes, or about ! 


» a 
volt peak to peak 

Fig, 3 also indicates that above 2.4 megacycles 
there are peaks of noise generated during the latter 
This type of noise ts caused 


W hereas 


ome illations probably occur as the ty pe of ionization 


part of one half cycle 


by extinction ose lations breakdown 
changes as current increases, extinetion oscillations 
probably oceur at the time critical current is fall 
ing. They are not as frequent or as important as 
breakdown oscillations 

The differentiated voltage trace or the nose 
meter trace) sometimes displays a fourth and last 
type of noise which will be called fwin noise The 
cathode drop varies with time as shown by the top 
trace in Fig. 6. A variation of the voltage between 
the filamentary cathode and a probe floating in the 
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a-c discharge one-quarter inch away from the 
cathode (in the direction of the anode) is assumed 
to be a measure of the cathode drop. The potential 
at which a probe floats is less than the plasma 
potential at that point. Even if the probe were at 
voltages involved 


plasma potential the contact 


would produce an error. In spite of these errors 
the voltage between the cathode and probe does 
give a good indication of the cathode drop. The 
trace at the top of Fig. 6 shows the variation of 
this voltage for one-half cycle. The section above 
the zero line thus indicates the variation in cathode 
drop with time. Note that as the cathode drop rises, 
a critical value is reached at which it is suddenly 
reduced by about one volt. As this same critical 
value is reached during the falling part of the 
cycle, the cathode drop rises by this amount. If 
this signal is differentiated and amplified, a trace 
corresponding to € in Fig. 6 would be obtained 
Practically the same result is obtained if the signal 
representing total lamp voltage is differentiated, 
except that small spikes representing the differen 
tiated anode oscillations would appear 

The envelopes shown in this series represent high 
frequency oscillations of two or three volts maxi- 
mum amplitude. A remarkable thing about these 
high frequency oscillations is revealed if they are 
spread out on the time scale. They repeat perfectly 
each half cycle, just as the breakdown oscillations 
do in some cases. The high frequency oscillations 
associated with twins have more than one peri- 
odicity, suggesting they are a result of the mising 
of several sinusoidal signals. As the discharge cur- 
rent is increased or as external heating of the cath 
odes is applied the cathode drop decreases slightly 
and the envelopes move closer together in time as 
illustrated by the series in Fig. 6 (going from A to 
EF). This behavior of the envelopes (or the breaks in 
the cathode drop trace ) prompted the designation 
twin noise. In trace E the cathode heating has pro- 
gressed to the point where the twin envelopes have 
merged and almost disappeared. The twins have a 
big effect in the broadcast band as evidenced by 
When 


the twins were not present the peak spectrum of 


the single peak spectrum given in Fig. 5. 
this same lamp fell within the deviation shown for 
lamps exhibiting high amplitude breakdown oscilla- 
tions. Thus the temperature of the filaments heated 
by a rapid start ballast can have a good or a bad 
effect on twin noise. Fortunately, this type of noise 
is not as common as other types; however its great 
magnitude when it does occur probably makes it 
the offender in lamps which are singled out as caus 
ing trouble 
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Effect of Ballast in the Production 
of Breakdown Oscillations 


A normal lead-lag ballast for glow switch start- 
ing was used to get the low noise spectra of Fig. 2. 
An instant-start ballast was used to get the high 
noise spectra of Fig. 5. As mentioned earlier, either 
ballast can produce either type of spectra depend- 
ing on which oscillation types are evident in its 
lamp voltage trace. The previous history of the 
lamp influences these oscillations and the type of 
start given by the ballast is important. All five 
spectra for rapid start 40-watt lamps on a rapid 
start ballast fell between the two types. They had 
much smaller maxima occurring anywhere from 
0.2 to 0.5 megacyeles. Standard 40-watt lamps with 
only low amplitude oscillations evident on the lamp 
voltage trace, operated on a single lamp ballast and 
on a resistance ballast also gave spectra comparable 
to the rapid start data, that is, just a factor of 
three above the peak line of Fig. 2 

It was determined that the internal capacitors 
in the instant-start ballast reduced the noise only 
by about 2 to 1, a factor small compared to the 
variations noted here but important in critical 
eases. External capacitance of .003, .006, and .03 
microfarad had about the same effect on breakdown 
oscillations but a much larger effect on twin noise 
These figures are for noise radiated from the dis 
charge. 

Effect of the Inert Gas 

The standard lamps referred to previously con 
tained mercury vapor and a 3.2 millimeter pressure 
of argon. They all had spectra near or above the 
mean peak spectrum of Fig. 2. Methods of pro- 
ducing lamps having peak spectra below this line 
will now be considered. Fig. 7 gives the peak spec- 
tra for five neon-mereury and five xenon-mercury 


lamps each of which had an inert gas pressure of 


2 millimeters. These were the only lamps tested and 
all had no high amplitude, high frequency oscilla 
tions in the lamp voltage trace and thus can be 


) 


compared with peak spectra of Fig. 2, represented 


here as a straight line. Spectra for lamps contain 
ing a 2-millimeter pressure of argon or krypton 
with mercury fell between the two families shown 
in Fig. 7. Although there was little difference in 
the argon and krypton families it could be said that 
lower the less the atomie 


the mean spectra is 


weight of the inert gas. Thus, mean spectra have 
also been obtained for argon-mercury lamps at 
both 2 and 3.2 millimeters pressure. In addition, 
mean spectra have been obtained at 3.6 and 8 milli 
meters. Within the entire pressure range the noise 
increases with increasing argon pressure 


The xenon-mercury lamps consistently have only 
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one cycle of the anode phenomenon per half cycle 
of the power frequency. A pulse of noise is pro- 
duced at the end of the high voltage portion of 
the anode oscillation cycle, when the ionization 
occurs. For frequencies below 0.25 megacycles this 
pulse rivals the pulse of noise occurring at the 
beginning of each half cycle of the power frequen- 
cy. In the broadcast band the great difference in 
the noise from the two types of lamps, the 30:1 
ratio shown in Fig. 7, is caused by the greater 
breakdown noise peaks at the beginning of each 
half cyele. The breakdown peak in neon-mercury 
lamps is low enough to be rivaled by anode oscilla- 
tions even in the broadcast band. These facts were 
ascertained from noise meter traces taken in the 


same manner as those of Fig. 3. 


Effect of Changing the Cathode Design 


The noise radiated can be reduced by using 


neon asa fill gas in place of argon or by 
using a lower argon Neither of these 
methods is considered commercially practical be- 
cause the lamps would be short lived and the 


The next question 


pressure, 


lamp voltage would be changed 
to be examined is whether changes in the cath 


ode can reduce noise without changing lamp 
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Figure 7. Peak noise radiated from a 40-watt lamp con 

taining 2 mm xenon and mercury (upper family) and 
2mm neon and mercury (lower family). 
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voltage. Studies using standard coiled-coil fila- 


ments containing the primary mandrel indicate 
that reduction can be accomplished. The filaments 
used were made from 3-mil tungsten wire which 
is first wound on a 7-mil molybdenum mandrel to 
form the primary turns, and then both are wound 
around a 14-mil secondary mandrel which is then 
removed. The primary mandrel is usually dis- 
solved out with an acid solvent. If the primary 
mandrel is left within the primary much higher 
currents are necessary to heat the filament to the 
temperature required to activate the carbonates 
Standard mounts, however, can handle this current 
The starting voltage surge of an instant-start bal- 
last is sufficient to start the lamps with these 
These lamps operate at the 
40-watt 


mandrel filaments 


normal operating voltage of standard 


lamps; namely at about 102 volts 

It was found that lamps with filaments from 
which the primary mandrel had not been removed 
had noise spectra which steadily reduced with 
running although those of a standard lamp do not 
See the change in spectrum with life of mandrel 
lamps in Fig. 8. Nine such mandrel lamps have 
now been tested and all showed this reduction of 
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Figure 8. Peak noise radiated as a function of life from 
standard 40-watt lamps containing mandrels in the coiled 
coil filaments. 
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noise with life although the noise spectra do not 
always reach as low a position as the one indicated 
in Fig. 8. After 300 to 500 hours, this type of 
lamp is apt to develop twin noise and become more 
noisy than the spectrum given for zero hours. 
These “life tests” were made without the standard 
on-off cycling procedure. The standard lamp from 
among those used for Fig. 2 was given the same 
type of life test and showed no appreciable redue- 
tion in spectrum up to 2000 hours. 

It still is possible that the mandrel lamp “life 
tests” are merely accelerated life tests in which the 
emission material disappears more rapidly due to a 
cooler hot spot. Attempts to determine why the 
mandrel lamps are quieter have failed to be con- 
elusive. The breakdown peak observed with the 
noise meter output on an oscilloscope is reduced as 
a result, apparently, of a change in the character 
of the oscillations in the lamp voltage at break- 
down. The most interesting tests are those with 15- 
mil rectagon filaments. A low noise low voltage 
lamp was obtained with this heavy filament indi- 
cating it is the heavy wire rather than a change in 
overall geometry that is important 

Conclusions 

Several experimental methods of reducing radio 
noise below that ordinarily radiated have been 
presented for the purpose of understanding the 
hoped that 
under- 


characteristics of this noise. It is 
this study may eventually lead to an 
standing of how the noise is generated and so that 
it can be reduced to a level satisfactory even in the 
most difficult type of installations. The noise was 
classified into four rather broad types. It appears 
that breakdown noise was usually the most impor- 
tant in the broadeast band. It was demonstrated 
that very low noise can be obtained without chang- 
ing the lamp voltage or efficiency but that the life 


of these lamps at present is very short. 
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INSTALLATION IN RESIDENCE OF VERRALL MOE, FORT ATKINSON, WISCONSIN. 


Lighting for a Built-In Sofa 


LIGHTING OBJECTIVE: To provide local reading light for a built-in sofa as well as general lighting. 


GENERAL INFORMATION: This is a country home in a woodland setting. The living room, a corner of which is 
illustrated above, is planned for family living and the entertainment of guests. The wall behind the bookshelves is 
covered by air maps, the background of which is pale green (45% RF). The ceiling is warm ivory-beige (62% RF) 


and the upper wall a darker tint of the same color (45% RF). The fireplace is of grey-white fieldstone 


INSTALLATION: 4 canopy open at top and bottom was built over the sofa to fit the need for both local and 
general lighting. In it are two lines of tandem strip fluorescent channels equipped with deluxe warm white lamps. 
There are two 40-watt and one 20-watt lamp in each continuous strip (40-watt on each end, 20-watt in center). 
Beyond the sofa this canopy narrows to a single line of lamps which continues beneath the clerestory window 
to the opposite end of the room 

The line drawing shows the construction and dimensions of this canopy, the top front edge of which is 27 inches 
from the slanted ceiling; the bottom of the canopy is 72 inches above the sofa seat. The frame is of redwood 
and the louvers of injection molded white plasti« 

The illumination on a book held by a person seated on the sofa measures 20 footeandles. Brightnesses of 

{ 


the louvers, walls and ceiling, taken from the position of a seated person facing the sofa are as follows: 


Bookease wall, just above canopy 208 ft-L 


Ceiling, above center of canopy 75 ft-L 


Bottom of louvers 580 ft-L 


For greater illumination level and uniformity of louve our lines of fluorescent lamps instead of 


two could be used effectively 


Architect: William Kaiser, Madiscn, Wisconsin; fluorescent channel manufactured 
by Moe Light, Fort Atkinson, Wisconsin. 


Lighting data submitted by Moe Light Division of Thomas Industries, Fort Atkinson, 
Wisconsin as one solution of a lighting problem and to aid in the design of 
similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y 
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Graphical Determination 
Of Room Indexes 


OUBLE and triple interpolation of figures 
when determining room indexes sometimes 
lead to errors and is always a tedious job. 
Standard methods make use of room index tables, 
such as Table 1-9 of the 1.E.S. Lighting Handbook, 
second edition. To eliminate this inconvenience 
and potential error source, a room index chart has 
This chart 


rapid, and convenient determination of indexes. It 


been devised provides an accurate, 
is accurate within a fraction of a foot in all diree- 
tions, and the determining procedure is so simple 
that it virtually precludes error 

Although the determination of this chart was 
done independently, it is interesting to note that 
the first phase of the chart is similar to a previous 
work by Mr. Willard Allphin,' and covers the rela- 
tionship of room widths and room lengths. The 
second phase, however, relates the width-length 
relationship with a mounting or ceiling height fae 
tor (as required) and plots this total relationship 
directly on a superimposed plot of A-through-J 
Room Indexes. The room index plot is, of course, 
merely the boundary line plot of numerical room 
ratios obtained by the formulas on page 9-2 of 
LES. Lighting Handbook, second edition 


Ratios are also indicated on the chart 


> 
Room 


Instructions are given on the chart and a sample 
The chart 


room sizes encountered in everyday 


solution is indicated by a dot-dash line 
eovers most 
practice but an additional note provides the Room 
Ratio formulas to cover the larger sized rooms. 


Note that 


the floor was assumed 


a horizontal workplane 30 inches above 


The first phase in the construction of the chart 
was to plot lines of equal room indexes (boundary 
room-ratio lines) using the minimum mounting 
height of seven feet for direct distribution and cor 
rected to allow for a 30-inch workplane height 
These 
are modified by the definitive formula where 


Width 


lines are similar to lines of equal area but 


Room Ratio Length 


Direet Mounting height above workplane) 


(width + length) 


Engineer Westinghouse FElectric 


Graphical Determination of Room Inderes—Rice 


By RANDALL H. RICE 


By holding the mounting heights constant, equal 
Room Ratio lines were plotted on the Width and 
Length chart grid. It is obvious that these lines are 
symmetrical about a 45-degree axis so only the 
right hand portion of the chart is required. The 45- 
degree axis line, of course, represents a square 
room. 

The second phase was to adapt the chart to plot 
extensions of these room index lines at different 
mounting or ceiling heights. Looking at the basic 
formula 

WL 
H(w+tL 
WL 


RR 


it is realized that the factor is a constant 


for any particular room index line. And also, when 
plotted on the 45-degree axis (square room), W - 
L X, where X equals a side dimension of the 


square room 


Therefore, 


2X 
The formula now becomes: R 


Knowing k from the square room figures (45-degree 
axis intersection) room index lines for different 
mounting heights can be plotted. 

The net result is a plot of “bands” of room in- 
dexes graphically portrayed in relation to width, 
length, and height. 

It is suggested that the Society consider this 
chart as a replacement for the present standard 
tables for Room Indexes as it offers the following 
advantages : 

(1) Extremely accurate determinations of Room 
Indexes. The chart reads within a fraction of a 
foot in all three dimensions and the room index 
letter is positively determined. 

(2) Room Index calculations are simplified as 
all double and triple interpolations are eliminated. 

(3) The graphical method makes for faster eal- 


culating with less chanee of error 


1. Allphin, Willard Numerical Room Ratios,” ILLUMINATING 
ENGINBERING, Vol. XLVIII, page 206 (April 1953 
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INSTALLATION AT 
COLUMBUS, OHIO. 
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CEILING 


MIRROR WALL 
7 FY. LONG 
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Lighting a Lavatory and Vanity Counter 


LIGHTING OBJECTIVE: lo provide 40 footeandles or more at a long mirror and counter serving as a combination 


shaving mirror and dressing table 


GENERAL INFORMATION: his bathroom is approximately 11 x 7 feet with an 8-foot ceiling. A plate glass mirror 


extends the full length of the 7-foot yellow ceramic tile (75% RF) lavatory counter. The same yellow tile is used 


‘ 


on the lower walls; the upper walls are covered with a 50% RF gray-background figured paper. 


INSTALLATION: in « plaster soffit dropped 8 inches from the ceiling along the mirror wall are recessed three 40-watt 
deiuxe warm white fluorescent lamps. The bottom of the soffit is covered by a 10-inch by 6 foot 9 inch frosted 
glass panel which rests on the top edge of the mirror and three sides of the soffit framework. 
The three fluorescent lamps are on 3%%-inch centers, staggered (see sketch) so that they cover the entire length 
of the soffit and overlap in a two-foot section in the center. Distance from bottom of lamps to glass panel is 2% 
inches 
Illumination measurements taken at standing position in the center of the mirror were: on center of cheek, 60 
footeandles; on forehead, 70 footeandles; under chin, 20 footeandles. Brightness of soffit when viewed from stand 
ing position facing mirror averages 600 footlammberts at the center where the three tubes overlap and 240 footlam 


berts 6 inches in from the ends of the soffit 


Construction by: E. J. Cahill Builders, Inc., 420 South Powell Avenue, Columbus, Ohio. 


Lighting data submitted by Blanche Waggener, Columbus & Southern Ohio Electric 
Company, Columbus, Ohio as an illustration of good lighting practice and to 
aid in the design of similar installations 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y 
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on light sources 


The 1.E.S. Committee on Light Sources, under the chairmanship of 
H. F. Davidson, has prepared this discussion to answer a question 
on the use of phosphors to improve the color of mercury lamps. 
Readers are invited by the Committee to submit other questions of 
general interest on light sources to be considered for publication. 
Questions may be sent in care of the Society headquarters office. 


Improvement of Color of Mercury Lamps with radiation in the are, blue, green and yellow colors 

Phosphors are accentuated while orange and red appear 
Mercury lamps produce a distinctive greenish wrownse. For this ape genes a 
white light which is aeceptable for many lighting color of mercury lamps is highly desirable for cer- 
applications but not satisfactory when color dis tain applications and has been achieved principally 


crimination is involved. Due to the absence of red by the use of phosphor powders in combination 


with the quartz mereury are type lamps. These 


lamps have a quartz inner are tube and an outer 





.2. F | ] ] jacket of glass. The inner are tube generates large 

es ener amet quantities of ultraviolet energy which is utilized 

\TATI Ai URY 
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; LAM by coating the inner surface of the outer glass bulb 
TEMPERATURE: 300°C APPROX . 
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| 


t with a phosphor powder. The phosphor layer ab 
' sorbs the invisible ultraviolet energy and _ trans- 
4 forms it into useful visible light having most of its 
energy in the red region where the mercury lamp 
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is deficient (see Fig. 1 The combination of this 
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radiation with the visible light produced by the 
mereury are results in a golden white light in 
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is - which most colored objects appear normal 
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Figure 1. Spectral distribution of the luminescence of Ne 
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Figure 2. Excitation spectrum of magnesium fluoroger- 
manate. Figure 3. J-Hl type mercury lamp, color-improved. 
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Spectral distribution of energy of the 400-watt 
J-H1 fluorescent mercury vapor lamp. 


Figure 4. 


Several types of phosphors have been developed 
for this application and have proven well suited 
for use with quartz mereury lamps. These phos- 
phors are very efficient at the high temperatures 
found on the outer bulb of mercury lamps and are 
effective in the the available 


vers utilization of 


ultraviolet energy, particularly in the shorter wave- 
lengths produced by the quartz mercury are (Fig. 
2). Virtually the entire light output of the phos- 
phors is in the spectral region of 600-700 milli- 
microns (Fig. 1), thus balancing the mercury spec- 
trum. 

A typical example of the color improved mercury 
lamp is the J-IH1 type (Fig. 3). This lamp has the 
phosphor coated on the inside of the outer bulb 
which has been designed to provide an approxi- 
mately uniform temperature over its entire sur- 
face. The energy radiated from this lamp in the 
region 600-700 millimicrons is about 10 to 12 per 
cent of the total visible radiation from the lamp 
(Fig. 4 
age of red energy that is present in daylight. The 
J-H1 
lumens per watt and is rated at 4000 to 6000 hours 
life. It is the same electrically as the 400-watt 


This is approximately the same percent- 


has an initial lamp efficiency of 42.5-47.5 


E-H1 mereury vapor lamp. Its principal charac- 
teristics are given in Table 8-34, IES Lighting 


Handbook, Seeond Edition. 





School Lighting and Posture 


Discussion of paper by Willard Allphin 
(Published April 1954 issue of ILLUMINATING ENGINEERING) 


Danke. Bovp HAkMON* Willard Allphin, in his paper, 


“School Lighting and Posture,” introduces his study by 


saying 
and the 


close relationships between eyes and the other parts of 


“The obvious need for light in order to sce, 


the hody, sometimes suggests there may be a connec 
tion between illumination and posture! Reference 1 
Harmon, D. B.: ‘Lighting and 
GINEERING, April 


in the Allphin paper is 
Child Development,’ ILiumMInatine E> 
1045 

“If such a connection exists, it would seem most likely 
to be 


this occupation that children bend and twist and bring 


found in writing, since it is most frequently in 


their eves close to their work This study, therefore, 


was based upon writing.’ 
Allphin’s conclusions stats 


“The author has no wish to minimize the importance of 


high illumination levels, good brightness ratios and 


freedom from glare. These things must certainly give 


a psychological ‘lift’ which should result in better 


*Consulting Educationist, Austin, Texas 
**Italice throughout this paper are the present author's. They are 
used in this first instance for a reference which follows (See page 


363.) 
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schooling, even if we eannot establish exact physio 
logical correlations at the present state of knowledge. 

“As far as the subject of this paper is concerned, how 
ever, it ean be concluded from observations of which 
the photographs represent a small but typical sample: 
“1. In general, there seems to be no connection between 
Ulumination and posture. 

“2. Specifically, school children do not adjust their 


posture to avoid or reduce daylight glare.” 


In view of the fact thai Allphin cites only one reference 
in connection with his entire paper (Harmon: op. cit a 
reference reaching a conclusion opposite to his and also 
because of the apparent simplicity of method by which he 
reached his general conclusion that “there seems to be no 
connection between illumination and posture,” a bibliogra 
phy is needed for his study. Such a bibliography is impera 
tive, if for no other reason than it would prevent the casual 
or uninformed reader of Allphin’s paper (due to the “re 
ecency effect” of the date of 
compared to the date (1945) of the one cited 


publication of his paper as 
from con 
eluding 

(a), that the author of the single paper cited was careless, 
uninformed, or lacking in skill in making his study; and/or, 


b), that there are no existing studies, publications, or 
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other data having a significant bearing on the subject of 


the study (as seems to be implied in Allphin’s summation, 


quoted above). 
I am certain that Allphin had none of these effects on his 
readers in mind when he used only a single citation, or he 


would have included a bibliography with his paper (in 


keeping with good scientific method) comparable to the one 
which follows. 
Apart from the above, the extent of available references 
indicating conclusions contrary to Allphin’s,’ and the ex 
ceeding complexity of the area of investigation both point 
to the need for such a bibliography. The purpose of this 
discussion is to present a few references, germane to All 
of study, to compensate for his seemingly in 


have 


phin’s topic 


edvertent omission As the one cited in his paper, | 


assumed the privilege of compiling these annotated refer 


ences 


Qur first references are concerned with some methods 


widely used in present day research, i.¢., dimensional analy 


sis, and symbolic or mathematical logi Methods from these 


two fields are extensively used by serious investigators 


working with complex, multi-variable problems to check the 


their experimental de 


reasonableness of assumptions and 


sign, and the validity of the reports of their studies 


l. Bripeman, P. W Dimensional Analysis, Yale Univer 


sity Press, 1931; or, other standard references on di 


mensional analysis; and, 


BooLe, Grorge: The Mathematical Analysis of Logie, 


Philosophical Library, 1948 (a reprint of a work first 


published in 1847); or, other standard references on 


symbolic or mathematical logik 
When one applies some simple methods from these two 
fields to the stated or implied assumptions in the 


Aliphin’s paper (in the 


sentence 


quoted from the first paragraph of 


light of the implied assumptions in his general conclusion 


“1"), one arrives at some very interesting results 


For example, Allphin implies that light," or iUlumination 
E produces seeing S Dimen 


Wl 


(L), acting upon eyes 


erating or 
ol iting on 


sionally this is equivalent to an equiva 


i 


lent to a transforming function to produces 


written here as L-E S His 

implies that it, too, 

WV L* 

limensionall ind, similarly, 
7 

body (B) is also used as to 


for simplicity will bh 


use in context of the term posture 


ean be represented 


his term other parts of the 
on 


be: [an equivalent to a transforming function 
eause he concludes that light, or, illumination (1 
then, 


connection with, or does not prod we postur P 


unknown energy 


WL’ 


implication, he is also saying that some 


which ean be dimensionally repress d by 
qT’ 
This, also for simplicity, 


to produce P 
R P 


operating on (B 


will be written here as: (U 


Within the 


caleulus of propositions ‘ ‘ and 


tIncluding a ver recent one Logan H I rhe Orientation 
Reflex ILLUMINATING ENGINBERING ol. XLIX, No. 1 (1954 
which was presented at the New York National Technical Confer 
ence of L.E.S., September 195 

*The italicized words are the same 
and have bes 


ed in Allphin's 


statements quoted above ready cross 


reference 
**There is no 
phrase is used here in brackets as 


standard symbol 
if it 


ready 
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U-B P) are two classes, and, within the limits set by 
Allphin’s paper, they are the 
sets, they have mutually exclusive 


under 


two classes he is considering. 


Also within the limits h« 
However, they do 
which is permissible. A universe is always equal 


terms constitute the universe 


scrutiny 

to 1, so all of this would then mean that: 

L-E S) is his Class X, determined by the symbol x; 
and, 

. BaP 
1 x. 


is his Class Not X, determined by the symbol 


This apparently makes his proposition consistent or true, 
because: 
r+ 1— 2) 5 
However, Allphin also says that there are “close relation 
eyes and other parts of the body.” The 


in this context 


ships between the 
denoted meaning of the term “relationships” 
is “connections” or “interact with.” This, then, would call 


for another “determiner” in the equation demonstrating the 


validity of the proposition, which we can represent by the 
symbol v. Allphin 
coasidering only the two classes mentioned above, and v is 
Without a 


indicates, as has been said, that he is 


concerned with a term in each of those classes 
V-class in his proposition, the only uses that ean be made 
of v is to produce: 


either (1 
or (2) v- 4 x) v +1. 


Equation (1) would lead to: 1 1, and this could not be 


true as the symbol 1 represents the universe. Such a situa 


tion would mean that either more than one universe or more 


than two classes were being dealt with, but not being recog 


nized. This would indicate, among other things, that there 


was an error in his experimental design 


Equation (2) would be redundant which could indicate 


faulty basic assumptions or conclusions in the study, 


While we are on mathematical references, another should 


be included that deals with an element in the experimental 
design of any study having to do with light and posture 
This reference is concerned with methods for analyzing the 
factors relevant to postures found in a given situation: 


HAGUE, B.: An Introduction to Vector Analysis, John 


Wiley and Sons, Ine., 1951; or, other standard refer 


ences on vector and tensor analysis 
posture and its determinants can be studied 


some method derived from 


Functional 
only by stress-strain analysis, or 
than observations of an 
trunk the 


such analysis.* This involves mors 
horizontal rotation of the head or 


Allphin seems to have used in his study 


apparent 
method that 
When a child is standing or seated in a balanced position, 


facing forward, and with no task to perform, visually 


his head and trunk can be considered 
head or 


centered or otherwise, 
medium,** as far as any 
to the fact that, 


an essentially isotropi 


trunk rotations are concerned. This is du 
in this position, the child’s body co-ordinates and the gravi 
practical pur 


tational co ordinates affecting him are, for 


poses, coincidental In such a situation, for any stimulus 
causing a head rotation, the turning ef the head and body 


will be function of the trunk, neck, and 


head, 


strain 


a fairly smooth 


above some point in the body. In other words, the 


rotation), Y), can be related to the stress (stimu 


lus), (S), by a simple vector equaticn: “stress equals a 


proportionality coefficient times strain, with stress and 


strain as vectors’ 


h a derived liarmon reference which 


Aliphin cites 


**Within the limits 
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In the situations similar to the above, if the lighting was 
so unbalanced as to interfere with adaptation, or, with reso 
lution of a casual forward task involving only recognition 

und if light did affect posture then, the child eould be 
expected to rotate his head, or head and trunk, horizontally 
ind away from the interfering light 


The above method of analysis, however, does not hold 
true for a child working at a sustained visually centered 
task such as writing the task selected by Allphin for his 


posture observations 


In a sustained visually-centered task, a line of sight is 
established between the eyes, or inter pupillary point) and 
a point immediate to the task, and this line of sight be 
comes an invariant property of the system. This means that 
the axis established by the line of sight remains as long as 
the task continues, no matter what outside force may enter 
and attempt to transform the situation. In addition, the 
vertical gravitational axis is still an invariant of the system 
With at least these two axes’ of the system about which 
movements must take place in relation to outside stimuli or 
events, the trunk and head ean no longer be considered an 
isotropic system with respect to rotations, and any relation 
between stress and strain then could only be determined by 


a tensor operation 


With two or more axes as invariants in the system, the 
relation between the stress induced (¢g., glare) and the 
strain (body movements in this case, since there could be 
rotations of various segments of the body, together with 


non rotational movements) is not a simple vector equation 


Instead, the invariant axes are related by a transforming 
function which demands that body movements be such as to 
keep the two or more invariants of the system within the 
possible positions of the system. In other words, simple 
rotation of the head and trunk can no longer take place in 


response to a stimulus, but an essentially non-isotropic 


response is produced. This can include rotations of some of 


the segments of the body in planes which are not horizontal 
The equation for relating stress to strain would now be at 


least: 8 OX 


Such a condition could mean that, if light did affect 


posture, a child might be apparently rotating his head hori 


zontally towards glaring windows, but still be making a for 
ward, or a forward and oblique rotation of his head so as to 
minimize or eliminate the effect of the glare at the retina 
A close inspection of the pieture show that this is probably 


the case in respect to the children in Allphin’s Figure 3 


even though his interpretation is, as he says in his text 


note the boys and girls in the upper center of 


Figure who have the windows on their right. They 


are tilted and twisted so as to receive more daylight 


giare , not less ” 


Now let's turn to references concerned with the question, 


“Ia there, or could there be connections between body pos 


ture and illumination’”’* The study of the relation of light 


and posture (or of light, vision, and posture) is not a new 


field,** although it may seem new to the lighting engineer 


tin writing, the task demands on the arm and hand, together with 
the postural demands for counter-balancing arm and hand move 
mente in the task, can eset up additional axes which also become 
invariants of the system Similarly, postural requirements of seats 
deaks. otk can aleo make their demands as system invariants 

*At a conference of vision research specialists held at Nela Park 
April 19-21 1054, Dr. Warren 8. MeCulloch, Neurophysiologist, 
Laboratory of Electronics, Massachusetts Inatitute of Technology 
presented a& paper demonstrating the major nervous areas through 
onne thlone operate 


invented by me liphin's single reference might 
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ing profession. The earliest publication of which I have 


information which refers to studies on a possible relation 


between light and posture in school children as a cause of 


visual difficulties is one by E. Meyer, E.: 
4 Practical Treatise on Diseases of the Eye, Paris, 1869, 
Berlin, 1875). Another ophthalmologist published a study 
in 1891 The Optician, I, 1, 1891) in which he concluded 


Meyer in 1869 


that the postural effects of school lighting, seating, and flat 
tables entered into the etiology of myopia in school children. 

It must be coneeded that early investigators did not have 
at their disposal the sound instruments, the large body of 
knowledge, and the valid techniques which modern science 
has furnished, so their conclusions cannot be taken too seri 
ously except to indicate a trend. However, numerous rep 
utable investigators* who are using the facilities and meth 
ods of modern research, have from time to time in recent 
years published reports of their studies which have included 
neurological, behavioral, symptomatic, and other forms of 
data which do relate light to posture or light and vision to 
posture. I am personally familiar with several hundred such 


references contained in books and other publications 

which I can see as I glance around at the bookshelves which 

surround me in my office. They cover a multitude of topics 

of investigation-——but all showing some type of positive 

light posture relationship ranging from: 

4. Weis, H. S.: The Demonstration of Tonic Neck and 
Labyrinthine Refleres and Heliotropic Re 


sponses in Normal Human Subjects, Science 99, ( 1944) 


Positive 


pp. 36-37; 
which shows the existence of a number of light instigated 
postural responses in normal human adults, on to a study 
on: 

5. Frxnpoan, Linize Mag: Relation of Certain Biochemi 
cal Factors of Writing Activity to Visual Performance 
and Occlusion (dental), M. A. 
Texas, August 1945; 


Thesis, University of 


which demonstrates a significant positive relationship be 

iween posture induced by classroom conditions and visual 

and dental diffieulties in high school children. 

Twelve of the references which I possess, containing in 
formation or data on various factors indicating the existence 
of a positive relationship between light and posture, are 
vithin easy reach of my desk as I write this page. They 
will suffice for our purposes here in providing a basie bib 
liography for Allphin’s paper, as all of them should be 
readily available to illuminating engineers. 

The first of these references is a standard, comprehensive, 
nd widely used work on medical physiology: 

6. Best, CHar tes Herpert, and TAYLor, NoRMAN BURKE: 
The Physiological Basis of Medical Practice, Fourth 
Edition, The Williams and Wilkins Company, 1945. 

On page 1009 of this work, Best and Taylor say: 

“The optic tract passes backward and outwards be 
tween the tuber cinereum and the anterior perforated 
substance to the cerebral peduncle around which it turns 
as a flattened band to reach the external (lateral) 

geniculate body. In this, the primary visual center, the 

great majority of the optie fibers end. A smaller num 
ber are continued to the superior colliculus (superior 


Investigators representing a number of different fields concernea 
with human performance; such as Warren 8S. McCulloch, Neuro 
physiologist, of the Institute of Technology and 
Experimental Psychologist, of Ohio State Univer 


Massachusetts 
Samuel Renshaw 
sity, whe beth have published a number of papers in their respec 
tive flelds which have included evidence demonstrating the existence 
( various factors relating light to posture in the mechanisms of 


human behavior 
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corpus quadrigeminum) but none these are macular data Lashley presents in this paper leads him to con 


j 


n origin The superior colliculus s¢ center fo 


/ 


light reflexes and the correlation of in rom the ‘The visual system is primarily concerned with spatial 
etina with movements of the skel p08 ng y orientation and for its transition from a sensory to a 
cles, but apparently not for sight.’ motor pattern can be most adequately conceived as an 
The second reference is an equally comprehensive, wide nterplay of polarized systems or of interweaving dy 
used, standard work on ophthalmology namie patterns in which the spatial properties of the 
7. Duke-Evper, Sir W. Stewart: Tert-Book of Ophtha visual stimulus are translated by integration at a series 
nology, Vol. 1, “The Development, Form, and Function of levels into modifications of the general pattern of 
of the Visual Apparatus” (Second Impression, With postural organization.’ 
Corrections and Additions), 1942, ¢ \ Mosby Com » Vernon, M. D.: A Further Study of Visual Perception, 
pany Cambridge University Press, 1952, p. 91 
In this work Duke-Elder presents a more elaborate deve “From this discussion, it appears that our normal accu 
opment of the subject quoted above of Best and Tay!or rate sense of spatial orientation and our accuracy of 
Page 242) “When vertebrates appeared the movement are dependent upon the maintenance of the 
visual impulses were primarily photostatic light-bal habitual relationship of the main co-ordinates of the 
incing) and were conducted to the roof of the mid visually perceived field with both kinaesthetic and 
brain which provided an automatic mechanism for pro labyrinthine sensations (the latter producing together 
moting appropriate posture movements The most the vertical gravitational sense) The individual's 
salient factor in the evolution of man was the ousting feeling of stability depends upon the stability of this 
of smell as the dominant sense and its replacement by framework. If some part of the sensory data which 
vision (Elliot Smith, 1927); and to equip the eves with constitute the framework is impaired, or confliets with 
the power to form the basis of man’s physical dexterity some other part, stability is so far affected that the 
ind intellectual supremacy the whole central nervous ndividual is disoriented, that is to say, he loses his 
system has been reorganized. . However), when the usual impression of an exact and enduring position of 
neopallium high brain centers) appeared the mid-brain his hody in space.” 
certainly retained its photostatic functions ; ws \. JEFFPRESS, LLoyp A Editor, Cerebral Mechanisms in 
Pages 247-248 “The fibres from the retina end in Behavior, The Hixon Symposium, John Wiley and Sons 
two masses of »y matter: the LATERAL GENICULATE Ine., 1951: 
jopy, which is phylogenetically part of the optie thala MoCuLLocn, Warren 8S “Why the Mind is in the 
mus, and the Supraion COLLicuLUS, whieh is part of the Head,” pages 42 


mid-brain . The visual fibres (in man) find a (relay LASHLEY, K. 8S “The Problem of Serial Order in Be 


3) (particularly page 48) ; 


station in the lateral geniculate bods - . 80% of the havior,” pages 112-135 (particularly pages 124-127 on 
retinal fibres find their way her: . The (retinal “Space Coordinate Systems” 


fibr ’ h ru t (th rer llieu! however , . 
bres which run to ie superior cothentus), er, wo additional references would also be applicable, if 


doubted ‘ ! . ive eneti » 7 
are undoul lly the most primitive phylogenetically P read in the light of the above references 5 to 13: 


and in man they are aasociated with the primitive pho . 
P F HALSTEAD, Wakp ¢ Brain and Intelligence, University 


foatati light and posture) rather than the higher sen int = 
— po en eee y of Chieago Press, 1947, Chapters IX and X; and, 
sory functions of vision,’ ’ = . 
' ™ T : e 4] taRTLEY, S. Howarp, and Cuuter, Etoise: Fatigue and 
> ‘ 

age a “The posterior extremity o the optic ‘ 
hal & . ' ' ' I :; Impairment in Man, MeGraw- Hill Book Company, Ine., 
thalamus is especially intimately connected with the 
. 1947, pp. 173-174 
ingular gyrus, the praecuneus, and the oecipito parietal 
ind occipito-temporal lobes, and therefore, when its One very recent neurological investigation, specifically 
ations ation wilt, the eanclciine antes and ndicating some the posturing musculature activated by 
i ate i > veliu sle an s 
Clarke. 1903 all Ge pall mmeteen (Gicke 1000) te nhalaneed lighting, completes our references having to do 
remembered, it ms probable that if largely con vith the mechanisms of light’s relationship to posture 
‘ os lin oe oe s ’ prerateie i s ft 
cerned with the movements of the eyes. the correlation 1th LUNDERVOLD, ARNE J Ss Electromyographie Investi 
r jations of Position and Manner of Work ing m Type 


of eyes and hands, and the higher visual functions o 


stereoqnosis.” writing, (From the Pharmacological Institute, Univer 
Elaborations of the neurological and other mechanisms of sity of Oslo, The Ne urovegsen! Clinie, University of 
ght-posture relations can be found in Oslo, and The Department of Human Anatomy, Uni 
s (TRAY, HENRY fnatomy of the Human Body, Lea and ersity Museum, Oxford), Acta Physiologica Scandi 
Febiger, 1924, pp. 876-877, ete viea, Vol. 24, Supplementum 85, Oslo, 1951 
Page 3 “T ypists were selected for investigation 


Maanvus, R Korperstellung, Julius Springer, Berlin, 


iuse they form a large occupational group having a 

1924; Especially chapters 2 throug! e pa ! x pH x 
Herrick. ( Fen tn Tatred \ _ itively uniform work which demands comparatively 
AR It 9 ‘ SON ain nitro 0 curoiogd y, 
W. B. Saund , . 193] first paragrap! ‘ movements, and these movements are well suited 

$. Saunders Company, sl. p , first paragraph 

for eleetromvographie recording.” 
Other fields than ophthalmology, pl vsiology, inatomy, ” 5 = ad 

164.16 “Eighteen women nd twenty-nine 

and neurology have also contributed to demonstrating that ghites , ind ‘ nin 


‘ } 


light-postural relationship exists longing to different age groups and having var 
Kui'ver, Hemnricn: Editor, Visual Mechanisms, Bio degrees of Miagrees in typewriting were subjected to 
logical Symposia, Vol. VII. Jaeques Cattell Press, 194 etertron — amination whit riting on th 
LASHLEY, K. S “The Problem of Cerebral Organi — , 
tion in Vision,” “When Fis nas typewriter was depressed 

ith a certain degree of rapidity, action potentials were 


recorded from most of the muscles in the upper extrem 


ties and the back on the same side ind occasionally 
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“bringing 


tion 


untikely 


to ft 
stud 
cont 

Fi 


mel 


dren 


task 
and the distance at which the chil 


sturing 


Ine heterolateral museles, and then expecially the 


from 


proxi museles 


j 
“The number of muscles that took part in a@ particu 


of eontraction 
different 


usually 


lar movement, as well as the fore« in 


each musele factors 


Phe 


was dependent upon 


combined foree of eontraction nerensed 


under the following circumstances l ; ; ‘ 
bad lighting.’ 


tests 


in the ea of 


Page 142 


Whether 


m order to aseer 


vd 


“Similar were made 


tain the Hlumination conditions h my influ 


ence on the eleetrieal aetivity of the museles 


during 
typewriting 

“(When 
a b 


recorded 


typewriting, we 


persons tested were « to write 


unpractics d 


tlanced sentences to ordinary 


im all the writers considerably 


done 
h mad, 


in fluence 


retion when the 


bad 
of 


more potentials exercises were 


On the 


to 


under lighting conditions other the 


degree illumination seemed have no 


the 


on 


the cleetrie activity of the muscles of skilled typists 


If they 
tusk 


when they were writing from dictation wrote 


from manuseript i visually centered however 


the eleetromuseular their « 
rh 
nounced 


Page 134 


ilar 


ictivity inereased also in 


is Incrense:dl 
the 


“Since 


work 


muscular activity was most 


pro 


" dorsal muacles,”’* 


the consumption of energy in statis 


atime is so disproportionally 
vork A. Kindstrand, 
Ine that 


are 


great compared 
\ flarsekonomi, 


th 


with mechanien 


vad, 1 7 it 


the 


must imsumed contraction 


dorsal muscles of 


the 


postural 


conditions 
The 


the 


m mportunes 


more so heeause muse les investigated belong to 


most important muacles When such 


contraction takes place, for instance in forward bending 


the metabolism 


1846 


position pulse rate and blood pressure 


will he inerensed (Ff Knowles, 


the eour children 


the 


school 
Allphin 


answers 


about 
work’ 
He 


as 


discussion 


to the 


of his 


the clome 


eyes raises 


the 
“it 


tion, “Does it ny damage ques 


by quoting a 


that 


ophthalmologist 
by 


saving seoms 


close 


done 


data 


h rr 
) 


my is 


bringing the 
by 


eves 


he work found Finnegan in the 


¥y mentioned our references nhove, demonstrates a 


rary conclusion 


nnegan, assisted by a physiologist, two optometrists 


in orthodontist. studied a group of high sehoo!l children 


TABLE I.-Summary of Finnegan's Data. 


between normal visual distance 
(individually determined) 


Percentage of 
difficulties in 
group with this 
distance ratio 


Percentage 
this group 
was of total 


were habitually forced to work group 


vi 
Pestural 
Dental 
Visual 


Postura 


ial 


Dental 
Visua 
Post 


Dental 


iral 
Visual 


Voatural 


Dental 


muscles 


un Dallas, Texas. Her data showed a significantly increas 


ing incidence in visual, postural, and dental difficulties in 


children whieh foreed to reduce the distance between 


their eves and their work because of classroom conditions. 


were 


\ rough tabular summary of her data is given in Table I. 
Alliphin “5 doubtful 
that short portions of the day would 


produce permanent postural defects even among those who 


also says in his discussion, seems 


such comparatively 


write in presumably strained positions.” Again, a recently 
published study reveals data contrary to his conclusion: 
17. Kernant, Neweun C., and Frovp, WILLIAM: Classroom 
Environment and Pupil Welfare, Journal of Educational 
Psychology, 55, 1, 1954, pp. 5: 
This of fourth and fifth 
Morton West Lafayette, 
fessor of psychology at Purdue University 
of was with the 


the (lighting, 


the 
“u pro 


study grade children in 


School, Indiana, made by 
and 
effect 


seating 


a superin 
chil 
and 


to 


tendent schools, concerned on 


dren of physical surroundings 


in conventional classrooms, as compared 


decoration ) 
experimental classrooms duplicating the experimental sur 


roundings used in the Harmon study eited by Allphin. 
Their findings showed (using standardized techniques for 

determining postural deviation) that while 49 per cent of 

the rooms 


the fourth and fifth grade children in control 


showed postural deviation after one year in those rooms, 
only 27 per cent of the fourth and fifth grade children in 
the experimental rooms showed the postural problem related 
the 


‘ent 


to their work whiel In other words, 


there 5 
close visually-eentered school work in the experimental situ 
significant, having 


study was checking. 


were per fewer postural deviations related to 


ation. This difference is statistically a 


i-value of 2.18. 


As I 
of 


have mentioned above, there is at least a bibliogra 


hundred references concerned with various 


relation of light to posture, although it is 


several 
the 
not systematically organized into a compact body of litera 
the data 
There probably 
this 


phy 


ispects of 


and central field 
lack of 
of the 
tasks, 


ture, is visual on recognition 


as 


sewing is a good reason for this 


organization up to time. Increasing pressures 


social situation for improved reeognition in seeing 


has kept the ophthalmologist, the optometrist, and the illu 
minating engineer preoccupied with the morphological prob 
lems of the foveal portion of vision, and of the social task 
of efficient and rapid identification. 


There has been no specialty, or field of practice coneerned 
tlone with light and posture, or with light, vision, and the 
of tasks. The 


of pri 


me chanics visually centered 


be 


efficient body 
work that 


marily 


a done, has been the work those 
other of 
Nevertheless, “light-vision-body mechanics” 
to the With 
central field aspects of seeing, relates to 


it 


has 


interested in affairs human function, or 


human activity 
illuminating engineer. 


it 


area significant 


the 


is an 
as 


be 


data on 


light, now reaching a point where ean largely sys- 


tematized into lighting standards for efficient recognition, 
the illuminating engineer should increase his concern with 
studies in this other area of lighting, which seems to be so 
to It 
offers promise of revealing quantitative answers to many of 


of 


“comfort-diseomf ort” 


closely related human efficiency and productivity. 


efiiciency,” 
charac 


the illumination problems “performance 


“visual fatigue,” brightness 


and other stresses or strains of visually 


work 


teristics, many 


centered whieh eorrelate with lighting design. 
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1.E.S. Council Meets in New York 


The last Council of the current admin 
held in New York City 
Presiding was A. Homer Man 


istration was 
June 10. 
waring, President, with the following in 
attendance: Past Presidents 8. G. Hibben 
and E. M. Strong; Vice-Presidents D. M 
Jones and R. F 
Secretary M. N 
K. M. Reid; 


Hartenstein; General 
Waterman; Treasurer 
Directors, G. W. Beals, R. M. 
Zabel proxy for J. S. Schuchert, C. C 
Shotwell, W. A. Stannard, F. C. Winkler; 
Regional Vice-Presidents C. J. 
M. B. Hastings, S. H 
L. A. Hobbs, H. L. Logan proxy for W. J. 
Lind, G. E. Park, C. W. MeCormick 
proxy for G. J. Taylor, L. C. Twichell; 
Secretary A. D. Hinekley; 
Crouch; Editor 


Berry, 


Hazleton proxy for 


Executive 
Technical Director C. L. 
Ruby Redford; 
tion Manager ©. E 
erd, G. G. Rae, A. © 
Williams 


Advertising and Promo 
Ellis; A. A. Brain 
Sangster and D. L 


New MEMBER EMERITUS 


On recommendation of the General 
Examiners, Council approved 
De. B. ds 
of ’s-Gravenhage, Holland, to 
Emeritus of LES. Dr. 


President of the 


Board of 
Halbertsma, 
Member 
Halbertsma, a 


the election of 


former International 
Commission of Illumination, is an inter 
nationally-known leader in the illuminat 
ing field. He has been a distinguished 
foreign member of this Society sines 
1919, with the exception of the oceupa 
tion years 1940-45. His retirement from 
the N. 


Eindhoven, 


V. Philips’ Gloelampen Fabrieken, 
Holland was announced re 
ee ntly. 

The Board of 
mended the election of 20 Members, and 


of 86 


Examiners also recom 


reported their election Associate 


Members and 10 Students. Current mer 


bership, following Council action, was 


shown to be as follows 


September 30, june 10, 
1953 1954 
Total Membership 8358 

42 Members Emeritus 34° 
70 Fellows 6a 
Members 1982 

579 Associate Members 


244 Student Members 2a 


7795 
1470 
5OR6 


Includes 12 Fellows 


JULY 1954 


Summary of Action Taken 


TRCHNICAL COMMITTEES REPORT 
Final reports from three I.E.S. tech 
nical committees were presented to Coun 
cil. Reports of the 


Design Committee presented 


Light Control and 
Equipment 
by David L. Williams, Chairman, and of 
the Illumination Performance Recom 
mendations Committee, presented by C. L 
Crouch, were approved for letter ballot 
of Council members. 

A proposed revision of the Recom 
mended Practice of Office Lighting, sub 
mitted by J. J. 
the Office Lighting Committee, was care 


fully 


Neidhart, Chairman of 


discussed, in relation to reports 
from the Q and Q com 
mittee and the School Lighting Commit 
tee. F. W. Winkler represented Mr. Neid 
Pending qualify 


expected soon 


hart in the discussion 
ing statements to be added to the report, 
mutually acceptable to both School and 
Office 
was approved for letter ballot 


Lighting Committees, the report 


New OFricers 
The Tellers Report on the election of 
LES. 


1954-1955 was given by Marshall Water 


national and section officers for 


man, General Secretary. A complete list 
of these elections is given elsewhere in 


this issue of the Telecast. 


LES. anp Civil. DEFENSE 
Three members of the Federal Author 
ity for Civil Defense attended Council, 
and reported in person their program on 
lighting for civilian defense. Plans for 


this phase of the defense plans hinge 
on close cooperation with the [.E.8. Com 
mittee on Lighting for Civil Defense, and 
personal liaison with its chairman, J. C 


Forbes. The L.E.S8. committee will be the 
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advisory body for Army plans in this 
connection, aiming at maximum effective 
ness with minimum inconvenience to 
civilian operation in any future wartime 
lighting restrictions. Speaking for the 
Army and Defense Administration were: 
Colonel Barnet Beers, and Colonel J. T 
Clark, U. 8. Army, and Mr. Phillip Bat 
son of the Federal Civil Defense Admin 
istration. 

J. C. L.E.S. 


Committee to work on the preparation of 


Forbes reported for the 


a technical booklet for the guidance of 
the Federal 
Several specific committee appoint 


Civil Defense Administra 
tion. 


ments in this connection were approved 


PUBLICATIONS 
In the absence of Publications Chair 
man, J. 8S. Schuchert, an interim report 


on the Society’s publications 
was given by Dr. R. M. Zabel, a member 
Highlights 


recommendations for an active local par 


program 


of the committee. ineluded 
ticipation through Papers Reporters and 
Publication Sales Representatives, and 
on the priority review of M.M.1.L.J. con 
test entries. The committee also made 
recommendations for a general training 
program for all local chairmen, suggest 
ing the appointment of a Standing Com 
mittee on Training. 

The report indicated that the Society's 
publication program is being operated 
within its budget for both cost and in 
come, 


Tuxer New CHAPTERS 


Charters were approved for three ac 
. 
tive groups, as follows: 


Palmetto Chapter in Greenville, South 


Carolina. This group grew from a suc 


cessful Study Club which petitioned for 
Vice 


through Regional 


Parks. 


Chapter status 


President G. L 


Arkansas Chapter, Little Rock, Ark 








1.E.S. National Technical Conference 
Hotel Chalfonte-Haddon Hall 
Atlantic City, New Jersey 
September 13-17, 1954 
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Dayton 


eseonter 


reports presented to 


Historical Committee, 
Membership 
Ted Lauer 
ence Commit 
Wate 
M. Zaln 


rmat 


Diversified Program Presented 
At Milwaukee Section Conference 


industria 


enuty 
ighting vere 


mual spring 


ike 


Summary of Attendance at 
Chicago School Lighting Clinic 
choo l ighting 


renehed the 


breakdown of 


right 


lensed by the spon 
Lighting Institute and 
of LES. The total 


ofession, comes to 
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Lighting News 


1.E.8. members and their wives enjoyed an evening of dinner dancing in the 
Peacock Court of the Hotel Mark Hopkins at the President's Dinner. 


South Pacific Regional Conference 
Features Public Jubilee Celebration 


simulated bh 


designed 
Museun 


Commer 


made on many o ipartment 
LFS 
Regional 


April 19 and 


« been 


“W eat Conat and set up in the 


Sloane 
publie to see BE. W 
Nela 
tegion of land, designed the lighting 
sketch of the 
“The C¢ 


Conven J 


reporting their (on the 


he meeting held General Eleetrie Co., Park, Cle 


on the basis 


with Pacifie Const 


ill further in this connec of an artist's roon ind 


idditional groups christened the apartment estial 


gene ral 


two 


Art, and the Room.” Cooperating in the installation 


were Pacifie Gas and Eleetrie Co., C. J 


hole meeting, aside Holzmueller Co., Associated Lighting Co., 


from the teel il sessions, was Northern Swivolier Ine., General Electric, Westing 


Californi first observance of Light's house and Sylvania 


Diamond Jubil The publie is «CUwell, Forty four separate light sources, « ich 


participated, especially in the six-wecks individually dimmer-controlled in a small 


was living room, lanai and step-up dining 


which 
and the 
April 


ind Color 
LES 


Art, 


exhibition Light 
room, made the installation § th: nost 


flexibl 


sponsored = by 
Sul rane isec Museum of 


through May 11. 


Foen pomt of the exhibition was i 


join 
ever seen in the San Francisco 


Bay area. An ellipse of reeessed down 


lights in the ceiling, employing pink, blue, 


lighted San Francisco penthouse white and amber imps, made possible 





Light and Color forum included participants, 1. to r.. Carlton Thompson, San Diego 
Chapter Chairman; Walter Granville, color consultant; Don Caverly, Sylvania; 
Marshall Waterman, I.E.8. General] Secretary, and Past-President 8. G. Hibben. 
MINATING ENGINEERING 
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Head table at the President’s Dinner: left to right, Walter 
Granville, color consultant; Mrs. Granville; Wendell Spack 
man, A.I.A.; Mrs. Spackman; Conference Chairman John 
8. Walsh; and Mrs. Walsh; President A. H. Manwaring; 
Mrs. Manwaring; Frank Falge, Northern California Sec 
tion Chairman; Mrs. Falge; O. R. Doerr; Mrs. Doerr: 


tive om devoted 
cle 


Edison's 


subtle variatio i hue a deecora 


FI} 
r-controlled 


This 


S a 


element iorescent valanes ed the velopime 


niys were another first 


for the We displa ’s efficient 


first 
did 
the ye 


t Coast 


much to open the eves of visitors to 


sibilities of light and color as VW hic 


ilsh, « 


elements in architeetural and decorative 


vhiel 


(ons at 


design, ilso formed the conference 


eneral 

theme 
The 

cluded 


Ostwald, 


remainder f the exhibition in 


ind of the 


Munsee I] 


explanations 
ud C.LE 
f the 


models 
a\ PRCHNICAI 


color . 


effect of eo} 


demonstrations 


available 


tems ipers 


“white” fluorescent lamps o the ttractive 


igments and fabries, an exhibition o with paralle 


' 
I 
I 


the 


street 


Ma 


lighti 


ine 


Merchandise 


ight control illustrating principles 


of light reflection, refraction and rt 


sion; and numerous examples of dire« 


tional, silhouette, show window and other 


lighting 


We S 


Regional V-P Leonard Hobbs spoke on Industrial] Light 
ing Past, Present and Future, at one of the technical 
sessions of the South Pacific Coast Regional Conference 


JuLY 1954 


nt 


experimental 


bulbs 


‘ 


id 


chairman o 
principally 


exhibition 


PROGRAM 


sessions 
setting 


SSS iOns of 


ng 
An 
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Regional V-P Leonard Hobbs; 
Past President Hibben; Walter Nordby, San Jose Chapter 
Chairman; 
man; 
Waterman; and Professor D. M. Finch, past Chairman of 


to | 


were 


Mrs. Samuel G. Hibben; 


Carlton Thompson, San Diego Chapter Chair 


Mrs. Thompson; I.E.8. General Secretary Marshall 


the Northern California Section. 


M 
the 


Finch 


technical 


rht is 


rg sources 


of elecetme lamps 


mode! given record it the 


ind fluorescent do report 


SoctAL PROGRAM 


illuminating engi 


- As befits a meeting of this stature, an 


Kleetrie Co 


f the I.} 


& organized social program entertained 


hhly de 


times 


ladies bhetween 


held 


egutes ind visiting 


\ 


respons 


joint luncheon was open 


Francisco Eleetric 


Hotel 
Nela 


ng day with the San 


Alston 
Park, 


Diamond 


at the Palace 


ub, 


held iv Rodgers, General Eleetrie Co 


Museun 


ilso 


the wnker, 


Phe 


af th vas S| on “Light's 


a luncheon, 
Hous 


dinner at 


ilso had 


Cliff 


industrial light Jubilee ladies 


Western 0 


at the n Tuesday, at histori over 


Pacific md a the 


the 
Fish 


even 


evening demon looking 


Grotto in Berkeley pre 


demon 


Spenger 


lighting wa 
ts 


versity if eoded the ng atreet lighting 


Rich 


atoryv m ~ 


John Keycs, Benjamin Electric; Jack Hemond, Pacific Gas 
and Electric Co.; and Conference Chairman John 8. Walsh, 

photographed at the President's Dinner 
f 
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Monday Evening 
"RESIDENT &s DINNED-—MARK Horkins Hore. 
Chairman, F. M. Faige 
Northern California Section 


Twesday Morning — Parallel Session 
Residential Lighting 


Chairman Denn Emmons 


wthern California Chapter A.LA 


and Color in the Home by E “ 


ommery, General Electric Lighting Inati 
Cleveland 
Fixtures for the 


Blitzer 


Functional Portables and 
Home by Jacob H 
I ine Ne York 
\ chite ‘ ond 
Design by A 
dent, Illuminating 
My Most 
\ Lindhein 


m € ormmittesr 


Lightolier 


Lighting 
Pres 


Engineering in 
Homer 
Engineering Society 


Stephen 


Manwaring 
Interesting Lighting Job 


Chairman, Kegional Compe 


Tuesday Morning — Parallel Session 
Street Lighting 
man, W. P. Bear 


Vember Emeritus [ES 


Alston Rodgers, G-E, spoke on “The 

Incandescent Lamp in Lighting Design,” 

and addressed a noon luncheon of the 
San Francisco Electric Club 


Chair 


Traft A ts 


ighting and 
lbavid M taldw National Safety Couneil 


l ser by Vietor 
San Francisee 
Hligt cht of ft cial program w 

u the } is 
. | - t n Street lightin 


sl Schmidt Gienera Eke 
wkiand, Calif 


sone Visibilit Meter ' I 


dance honoring 


Homer 


dinner and 


Mrs 


of ournrse i 


resident and Manwaring 


held in the Peacock Court of the Hots 
Monday 


inate Professor Univers 


Mark Hopkins evening Berkeley 


' Street 
Madigan 
waukee, Wis 


Lighting Equip 
M.M.1.L.d Line Materia 


san Chapter will represent the 


Region st the Na 
t vw My Moat 


liego 
! “ Tuesday Afternoon Parallel Session 


South Pacific Const Store Lighting 


Interesting 


Monsees, represent 


Lighting 
ne that apete son first prize im the 

firuer and Awa ate 
Regional « ith his meatallation 


Park ‘ é ‘ MZ t Display 
; ‘arker, Haluk |! 


the ‘ ) in Balboa Lighting 
ghting Co. Sar 


the eontest was a tie Peamel 
Northern tesidential and Store I 


representing ghting Fo 


Californts ‘ on, and D. M. Rewnolds, 


Parallel Session 
Lighting 


Tuesday Afternoon 


Southern California Industrial 


This 


tent 


Section 
which 
New York 


isn the Region won the 


Inet veur t the national 


conferences md thew’ re iiming for two 


ma row 


areas PersenTep 


For the record, the following papers 


were presented at the Eighth Annual 


Conference of the South Paecifhe 


Const 
Region 


Monday Morning Light Sources 
r Nordblyy 
spter 


Lighting 

MeCant le ect san 
Museum of Art 

The Fluorescent Lamp in Lighting 
by Marshall Westinghouse Ele« 
trie Cort Bloomfleld N j 

The In 
by Alston 


Design 


Waterman 


sndescen: Lamp in Lighting Design 


Rodgers. General Ele t Light 


ne Inetitute. Cleveland 
Light's Diamone ! What More 
Light De ; er Wes 
, ‘ 
Monday Afternoon Color 


Thompson 


olor Syetemea and 
Granville, Contain 
—— Walter Granville, Assistant Director of 
Design, Container Corp. of America, 


spoke on Color Systems and Their Use. 


Color le 
Caverty 
York 

Light and 
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by Harold 
Francisco 


Lighting 


for Industria! 
The Coddington Co., San 


Ballasts 
Crerbe 
Calif 

Upkeep that Counts,’ by Bert Oster 
L. Rosenberg Co., Oakland 
ndustrial Lighting Forum 
Tuesday Evening 
Street Lighting — Berkeley and Richmond 
Finch 


berkeley 


Chairman, D. M 
University of California 
Berkeley 


Demonstration 


Dinner at Spengers 
Street Lighting 


Crepit Dur 


Careful organization was required for 


t+ meeting as successful as this was. 


Many members of the region contributed 
following 


to this, directed by the com 


mittee members: 


Hobbs 
Walsh 

Long 
kK ruse 


eonard A 
John 8 
Charles R 
John 

Epperson 


Regional Vice-President 
Conference Chairman 
Conference Vice-Chairman 
4/4 Co-NSponsoring Committee 
John ¢ 
Robert L. Sawyier 
George Smedberg 
William H. Friend 
Paul Schmidt 
Hotel Ac Charles W. Macy 
Ladies’ Reception Mrs. John S. Wal.’ 
Vembership T \ Clampi 
Papers and Progra H. H. Rebisen 
Publicity liarry Me Masters 
Regiatration Giuy de Leuze 
Lighting (iilbert A. Trosper 
Brundage 


irrangementa 
ittendance 
Display and Decorations 
Entertainment 

I nance 


commodations 


ind Reception 
Ntreet 


I ranasportation James H 


Engineering Career Conference 
Aids Peoria Students and Industry 


Committee 


The 
of the Peoria Engineering Council spon 


Educational Activities 


sored its third annual Engineering Career 
Conference, April 22. A vocational guid 


ance program for the high schoo! stu 


dents in the Illinois community, the con 
ference is designed to create, instill, and 


promote interest in and an appreciation 


of the many branches of engineering. 

The 
address on 
by F. D 


Central 


program contained a 20 minute 


“Engineering as a Career,” 
Haberkorn, 


Sales 


manager of the 
Division of Caterpillar 


lractor Co., followed by a moving pic 


ture of examples of engineering 
Counselors in nine general branches of 


the engineering profession were then 


available to students and parents, using 
props, exhibits, pietures and literature to 
answer questions and provide information 
Three to five 


counselors attended each of these groups: 


on their phase of work. 


civil, chemical, electrical, mechanical, 
architectural, 
1.E.8 


member, James Brown of Central Illinois 


industrial, metallurgical, 


agricultural and seronautical 
Light Co., spoke for illuminating engi 
neering in the electrical session. 

R. S. Frank, 


Engineering 


President of the Peoria 
presided at the 
which held at the 


The Central Illinois Chap 


Council 


meeting, was Peoria 
High School. 
ter of L.E.S 


societies of the Council 


is one of the 17 sponsoring 
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President Manwaring, center, with Committee Chairmen 
W. F. Nottelman, Amalgamated Electric (left), and E. W 
Green of Canadian G-E (right). 


Canadian Region of 1.E.S. Holds 
Eleventh Annual Conference in Toronto 


The Society's most wide spread Region lhe eonference, 


the Canadian, attracted delegates fron taunt lighting meeting, 


anadas most tnpor 


Fellows of 1.E.8. in Canada 1. to r., J. W. Bateman, G. F. 
Mudgett, and R. M. Love. 


PAPERS 
\ detailed list of the technical pro 
gram is given at the end of this report 
Several worth while innovations for a 
regional program were a feature An 


featured an esp exceptionally good session was presented 


all far-flung borders to its eleventh an cially valuable papers program. Eighteen on residence lighting, for instance, in 


nual Conference. Their Regional was a papers were presented, all of major im cluding a comprehensive paper on Can 


three-day affair, April 28, 29 and 30 at 
the King Edward Hotel in Toronto. Had 
they given a prize for distance traveled, 
it would be a toss-up between the Mari 
time Chapter 1000 miles to the east, and 
Winnipeg, another thousand miles to th Many features 
west. From all its Sections and Chapters 
attendance was 13! registered, whicl 


swelled to about 200 for the banquet 


portance, and in 
luncheon addresses 
pers were available to each delegate as he 
considerable value 

Canadian Regional 
Conferences especially are frequently con 
ention-ty yp The 


gathering is sensed throughout, by all 


addition three other ida’s program of wiring standards for 


Preprints of all pa homes. An interesting point made by the 


speaker F. J. Mowat of the Eleetrie 


registered a convention-type touch of Service League of Ontario was that 


standards set by “Red Seal” for residen 
tial electrical installations in Ontario are 


ipproved by Central Mortgage and Hous 


importance of the ing Corp., the “F.EHLA.” of Canada 


Financing arrangements of new or re 


some 150 people attended each of the twe who attend. It is felt both for the papers built homes include complete adequat 


luncheons presented sme the 


At the Canadian Regional Conference, Dr. 8. K. Guth of 
Nela Park; M. B. Hastings, Canadian Regional V-P: D. M 
Jones, Vice-President of L.E.8 


JULY 1954 
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planned viring specifications 


My Most Interesting Lighting Job winners received prizes 
from M. B. Hastings, left, Canadian Regional V-P. Receiv 
ing check for first prize is Paul Ducasse, Quebec Chapter 
while R. L. Lucas, Ottawa Chapter, second prize, looks on. 
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“History with a Smile” high jinks at the banquet was an educational Allouette at the Get Acquainted Party, 
and hilarious skit executed by members of the Montreal Section Dennis Thereault of Quebec City sparking 
the singing. 


» be seen to be Goop IprAs 

list of the characters gives the Wednesday luncheon a special 
format Edison review table was arranged near the speakers 
years and looking at the table for Sustaining Members of the 
elopments); and, in wonder Canadian Region President Manwaring 
nes representing their chara ntroduced each of these members and 
en, Footeandle, Glare, Shadow presented certificates of membership to 

What's more it wi ! several new ones 


ind ended with special “Li; g” At 


The closing the dance each lady was given a 


(iood illumination prit rhe , ’ 
wo IRA TIOS fF tery ” fresh-cut rose for her dress There were 
song rove t stab » 
1g proved I . , several different colors to choose from 

enthusiasm 
Coffee meetings for ladies are not un 

rood substitute yi voles 
common, but in Toronto, coffee breaks 

imastances like 

for the men in the middle of morning 
“ul perpetrators of this 


ere Thomas Edisor kiddy 


sessions were a weleome recess 


nadian Regional contest for “My Most Morris: Ist Commentator—Joe Thomas: \ nice touch in Canada is a man espe 


cially delegated to thank each speaker, 


Lighting Job.” These were nal Commentator Rov Eshelby Loopy 
Chapter represented by the lumen tob Tate: Footcandle—Dunean formally, following his address 
test, R. L. Lucas, Brooks; Glare—Ewart Haacke; Shadow A press conference held the evening 
natallation at his Joe Thomas: Color Bill Massic The before the opening session gave newsmen 

CiMttawa took se | show was produced and direeted by Roy an opportunity to interview such speak 

alte ers as Dr. S. K. Guth, Dr. S. G. Hibben, 


‘ eourse. was only one item President Manwaring and others. Pub 
livity for the conference was profession 
ally handled by David F. Knudsen, Edi 


tor of Electrical News and Enaineers 


itertainment \n informal get 
party w el m the even 
pening ad It trrned out 
good idea The fuh centered i member ef LES 

iano and accordionist, who 

essionals, were in the end 


iiment to LES. singing 





nphasis on songs from the 
ttlouett« 


This was " ister of Ceremonies for the b Photos of the Canadian Regional 


mem bers s. Hastings, Regional \ T Conference are courtesy of David 


fell the honor of pre 


F. Knudsen, Editor, Electrical 


News and Engineering, Toronto. 


leronto Seetion a brooch, 
ibeth’s wedding 


sparkling M uple 
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R. C. Allison. T. Eaton Co., left, with Don Caverly, Sy!l- W. E. Reny, Ottawa Chapter Chairman, left, with Frank 
vania, at the Canadian Regional. Both were speakers on Jeffrey, Chairman of the Canadian Region's Contest for 
the technical papers program. My Most Interesting Lighting Job. 


Luncheon Annual Student Contest Sponsored 
Feceeeras, Pasenats eset. an tn By Cleveland 1.E.S.-A.1.A.-S.1.D. 


record, the detailed program ta , ; ark Winners of the fourth annual Student 


follows 


Design Competition, sponsored jointly by 


Wednesday Morning ne oa - pOrve the Cleveland LE.S., the American Ineti 
‘ eT 
Chairman M. B. Hastings ; Ww is \ . tute of Architects, and Society of Indus 
swnadian Regional Vice-President a eens St. Starr trial Design, were announced at a ban 
(penit f Conference M. B. Has ren ign of Residential Laminaire quet at the Allerton Hotel in Cleveland, 
1.FE.S. Canedian Regional Vice Pre i Lene shan Virden Co, Ltd 
Home F. J. Mowat April 2s 


‘ 


to Delegates His Worship ‘ vice League of Ontario Winner of the #0 first prize was a 


Lamport, Mayer of Toront ene t ' Lighting -Miss Margaret 


team sisting of ander ’apesh 
ory Te woo Misia neta im consisting « Alexande Pape 


or Vice-President, 1.E.8 ‘ ind Patrick Zabaldo of Western Reserve 
President's Address Mr \. Homer Manw _ ae ns “ aaa _s University, <A Fredrickson and R lL, 


ing, President ; 
Contributior o Les to Better Qualit ne Ro« lubbesing of Case Institute of Technol 
Lighting \ juth, Lamp Department ' heraton Root ogy, and Stanley Carpenter of Cleveland 
Cleveland, Ohio 


Friday Morning Institute of Art. The #60 


Luncheon ar ~ Cc. M went to John Gerba and Ronald Keske of 


J. D. Harrison . . > - shenmic ’ Western Reserve, Eugene Atkisson of 


onto Section 


second prize 


tr Products (Case, and Russell Bolt of the Art Insti 


Light's Diamond Jubilee Samuel G bher Economics of Lighting Systems . 
' tt tf S40) H awe: 
Lamp Division, Westinghouse Electric Cory Rethume. Rebertecn-Iewin Led ite Third prize o 40 was awarded to 


ors Affecting Efficien ‘ lorescent Eugene Sagadencky and Nick Vodanoff 


iminaires—H. F. Davidson ane of x" eserve hn C ane 
Wednesday Afternoon fascist. 2 votes - be : Western R r\ John Hull and 
Power Coms Andrew Marfut of Case, and Ed Jaquet 


Development it spid St ores of the Art Institute 4 total of ten 


teams competed for the prizes 


The problem for this year was to de 


sign a Service Center for the Ohio Turn 
Crepir Dus 
pelle Kach team was required to submit 
Chairman of the Conference was F, ¢ : . 
letailed plans of all the buildings and 
ut 
Mavberry, Canadian National Exhibition 
, — marking facilities as well as interior color 
Secretary was Grant 1 Davidson : 
schemes and complete electrical wiring 
Ihe responsibilities were greatly light 
. po Le ans \ restaurant seating 160 people 
‘ d bw the ad of the following commit 
ne } ud 
ved by , as ind providing counter service for another 
oe members 


Thursday Morning 0) people; with lounge, gift shop, kitech 
Regional Conference t ‘ ; 
Ww. I 


va (Chapter 


nes. Chairs n, and offices was one of the two main 


dies’ Committe tildings. The second main building was 
repers Commnt: iwe station, which required facili 
or passenger cars trucks, and buses 

The students had six weeks to complete 
their projects. During that time three 


eries of lectures were pres nted to assiat 


i» solution The first of 


on page 144 


TELECAST Lighting News of Current Interest 111A 








NOW! UNISTRUT cHANNEL AND FITTINGS 
approved by 


UNDERWRITERS’ LABORATORIES 


as a Surface Metal Raceway! 





in this building, UNISTRUT was used to 
support and wire a lighting installation 
on a concrete ceiling. Savings over con- 
ventional methods of installation were 
estimated at fifty per cent! Note the neat 
eppecrance and perfect rows of fixtures. 


Lighting for a large manufacturing plant 
was solved fast at low cost by using 
UNISTRUT for support and wiring. Even 
on ceiling arrangements as this, using 
two types of fixtures, UNISTRUT installs 
quickly and easily. 


Long popular as a quick-erected, low- 
cost method of lighting support, 
UNISTRUT channel and fittings have 


now been approved for use as a surface 
metal raceway...for wiring lighting 
installations and for supplementary 
power wiring of machines, motors, 
other lighting rows, etc. 


Faster, Lower Cost Installation 


The UNISTRUT system is quick and 
easy to erect from stock parts. ?.o wire 
pulling necessary as wires are laid in the 
channel and closer strip snapped in 
place. Continuous channel support per- 
mits wider spacing of hanger stems, 
greatly simplifying installation and re- 

















Ww gpereoriters jfabora 0 tories Inc 


METAL RACEWAY BASE 
ISSUENO. OOO 
UNISTRUT CORP. WAYNE, MICH. 


yonder citers Laboratories 3p, 


METAL RACEWAY COVER 
ISSUE NO. OOO 
UNISTRUT CORP. — WAYNE, Mi 

















Jomer fitting 
?.1000 ?.2000 ?.3000 ?.4000 
12 gouge steel 16 gouge steel 12 gouge steel 16 oe steel 
1%" 2 1%" 1%" « 1%" 1%" « 1%" 1%" x '%" Hanger fitting 


Snop.in 
closer strip 


Fastening 
nut ond screw 


Four sizes of channel Simple, standard fittings 


UNISTRUT offers a choice of channel sizes for every These are the five basic fittings that form, with the 
type of lighting installation. Here you will find a channel, the UNISTRUT system of light support and 
size channel for weight and wire-carrying capacity wiring. Only a screw driver is needed to assemble 
to fit your particular needs. the entire system. 





Ask to see the UNISTRUT 
Demonstrator Car 


ducing costs. Power lines tapped from sie OP The World’s Most Flexi 
the channel for supplementary wiring ae. pt eiecnenpmet 


eliminate special lines and extra cost. 


Neat Appearance, Complete 
Flexibility 


Straight, strong and rigid, UNISTRUT 
channel gives lasting true alignment 
that’s undisturbed by servicing. Con- 
cealed wiring eliminates unsightly : UNISTRUT PRODUCTS COMPANY 
external power lines. Fixtures may be c aie W. Washington Sivd., Dogs. L-7 
icago 7, Illinois 

attached anywhere along channel 

length...ideal for continuous run or 

spaced fixtures. Attachment of hanger 

stems at any point on channel permits 

quick, simple installations in spite of 

ceiling irregularities. 


Write today for free copy of bulletin FF-3 and 
Underwriters’ Laboratories specifications. 





Art Inetitute, 


of the problem, in general lv 
kers from The Turnpike Commission 
Standard Oil Company of Ohio, and the 
Stouffer Restaurant Chain The second 
meeting, held i Park for the Stu 
lew Demignne Architects, in Con 
rned with fundamentals The 


final meetin , ‘ it Westinghouse 
lighting 


with 


Lighting Di covered 


ientions, inde d outdoor, 


references problem 


ted as advisors to 


de Patterson, Carl Drop 


Danforth 


Creorge 


Interior Design: Onnie Mankki 


Industrial Uk rn E Smith Vietor 


Nehiengost 
; 


Engineers: Russell 


Ridelle 


Eleetrical Putnam, 


Wilbur 


Awards were based on ereative imagi 
judg 
Judges for the event were all well 
known men in field ATLA R 
Gaede and Douglas Maier; LES kd 
Millar and C, M S.1.D 

Smith; and for the Turnpike Com 


MeKay. Mr. MeKay 


winning team‘to Columbus to 


nation and sound, diseriminating 
ment 
their 
ward Cutler; 
R.A 
mission Gordon 
invited the 


present its plans to the commission 


iW irds, Mr Robert 
York firm of 
Incorporated, and Na 


Following the 
Hose, partner in the New 
Henry 


tional President of the 


lDrevfuss 
Society of Indus 
trial Design, presented a selection of in 
dustrial design problems and their solu 


tions 


Lighting Maintenance Contractors 
Organize New Group 


The first annual conference organizing 
the National 
Maintenance ¢ 


iti, Ohio, Mas 


Association of Lighting 


ontractors was held in Cin 
1% through 21, at the 
Hotel 


on Crilbeon 


ed at the organizational 


‘nance and 

Membership ni C‘ommittes 
Sales Metho raining and 
Market 
nel Feldman, Aetna i oO 


Mass is 


\nalysis with Sam 


Alliston 
chairman 
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ATTENDING the Residence Lighting meeting in Pittsburgh are: left to right, 
standing, E. W. Commery, Mary Dodds, Y. L. Ripley, Frank Marriett, A. C. 
Bredahl, Frank Kitzmiller, Norman Vacha, C. L. Crouch; seated, Blanche Wag- 
gener, Katherine Goodall, Myrtle Fahsbender, Eve Freyer, Helen M. Castle, Kaye 
Leighton, Jan Reynolds, Aileen Page, Mary Webber, Priscilla Presbrey. 


Residence Lighting Groups 
Hold Joint Meeting in Pittsburgh 


Hotel 


jomt meeting, 


The Greater Pittsburgh Airport 
was the seene of a two day 
Mav 12 and 13, of three I.E.S. commit 
tees in the home lighting field: the tech 


Residence 


national Residences 


nical Lighting Committee, the 
Lighting Forum Com 
Home Data 


Sheet Committes The first day was de 


mittee and = the Lighting 


voted to discussions of the scopes of the 


thres committees, their interrelation, 


problems and plans for correlation ind 


promotion of future work The second 


day representatives from the following 
activities in the 


Adequate 


outlined their 
field 
American Home 


Light. Better 


groups 


Wiring 


home lighting 


Bureau, Lighting Insti 


tute, Better Sight Bureau, 


Edison Eleetrie Institute, General Elec 


Westinghouse Eleetri« 


Products, Ine 


trie Co., Corp., 
ind Sylvania Eleetri 

For the 
Bredahl 
Handbook for 


Adequate Wiring Bureau, A. ¢ 


discussed the newly revised 


Interior Wiring Design, 


ind copies were distributed to members 


of the Residence Lighting Committee; 


Mr. Bredahl is one of the LE.S. repre 
Industry Committee on 


handbook, 


asked to endorse 


sentatives on the 


Wiring, which prepared the 
ind the L.E.S. will be 
it. Mrs. Helen M 
A.H.L.1., now 


hopes to revitalize the 


Castle stated that the 


under new management 
built-in lighting 


market; twenty fixture manufacturers 


lamp companies are members 


bE. 
portable 


id two 
Frank Fitzmiller of 


new “Beauty-Plus” 


explained the 
lamp tag 
ging and promotion program which they 


ire sponsoring 


The group dined at the airport's Hori 


zon Room and had a tour of the airport 


lighting and C.A.A. facilities 


Lighting News of Current Interest 


1.E.S. Conference 
To Entertain 1.E.C. Delegates 


Atlantic City to 
visit the IL.E.S. National Teehnieal Con 


An organized trip to 
ference is planned by the Executive Com 
mittee of the International Electrotech 


nical Commission, which is holding its 


Golden Jubilee in Philadelphia, Septem 
ber 1 to 16. The Commission has planned 
its sessions on light sources and lighting 
for the first week in September, so that 
delegates interested in this phase of ele 
tricity ean take in the I.E.S. meetings 
during the following week 

Arrangements are being made to pro 
vide copies of the 1.E.S. Conference pro 
gram to be ineluded in the material fur 
nished to the L.E.C. delegates. The Ele« 


trotechnical Commission anticipates the 
atendance of about 250 from abroad as 
well as representatives from the United 


States 


Awards Announced in 
New York Lighting Design Contest 


Results of a Lighting Design Compe 
York City High 
students, sponscred by the LES. New 
York Residence 


heen announced The 


tition for New School 


Lighting Forum, have 
competition, a 
vearly event, is open to all students in 
the voeational high schools of the New 
York City system, and this vear involved 
making complete plans for the artificia 
lighting of a typical split level residence 
Contestants were given the floor plan of 


the house showing furniture arrange 


ments and information as to the habits 
whose 


ind interests of the family fer 
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IF YOU SPECIFY OR BUY FLUORESCENT FIXTURES: 





Here is why General Electric believes 
you should insist on series ballasts 


for 96112 lamps 


Several years ago, Our engineers studied the merits 
of the series-type ballast circuit for operating the 
96T12 lamp at 425 ma. It showed real possibilities for 
economy, both in ballast cost and size. With con 
centrated efforts, a series ballast design for this lamp 
was perfected. Then for the first time, a series-type 
ballast circuit meeting all lamp requirements and 
giving full rated lamp life was made available to you. 

Actually, there was nothing basically new about the 
series-type ballast. As early as 1940, our engineers had 
studied such a circuit. As new lamps were made avail 
able over the years, the series ballast was investigated 
time and again. However, prior to the 96T12 lamp, 
the potential savings of the series ballast circuit had 
been discarded because no way had been found to 
meet lamp operating requirements. 

During those years the lead-lag ballasting circuit 
was widely used for the various types of lamps then 
available. Naturally, this type of ballast gained wide 
acceptance in the lighting industry as the standard of 
ballast quality. 

After the 96T12 lamp was introduced, a series 
ballast was developed which proved to be the best 
ballasting tool for this important new lamp. However, 


there was real hesitancy about accepting a series 


ballast for the 96T12 because in the past, a lead-lag 
ballast had been found superior for other lamps. 

We felt compelled to face this challenge and 
advocate the series ballast for the 96T12 lamp be 
cause, everything considered, we believe it is the best 
ballasting tool for that lamp—giving equivalent per 
formance in accordance with lamp specifications and 
offering a very substantial saving in cost and size. 

The results are now known throughout the lighting 
industry. Millions of series ballasts for operation of 
96712 lamps at 425 ma have been furnished to the 
industry in the last three years by ballast manu- 
facturers. And because series ballasts for this lamp 
are inherentiy 20% less costly—even more millions of 
dollars in basic ballasting cost have been saved for 


fluorescent lighting users. 
it will continue to be our policy to use our engineer- 


ing know-how and detailed knowlege of lamp re 
quirements to produce and promote the sale of the 
very best ballast or selection of ballasts for every type 
of lamp. Whether lead-lag, series, or some completely 
new type of circuit, in our sincere best judgment, 
they will always represent the best ballast design to 
meet lamp and industry requirements. General 


Electric Company, Schenectady 5, New York. 


/) ; 
Cu 2 Otte most important product 


GENERAL @@ ELECTRIC 
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CFI DAY 


(COMFORT FOR INDUSTRY) 


Easy to handle 


Easy to install 


Contractor features include knockouts and fit- 
tings for pipe, chain. stem and messenger cable 
suspension; no-sag, no-bend one-piece reflector; 
simplified wiring. 





AMD LOOK AT THESE USER FEATURES 
THAT DELIVER EXTRA VALUE AND SAT- 
ISFACTION TO YOUR BUYERS! 





COMFORT FOR INDUS 
TRY. Die-embossed 
apertures in reflectors 
provide 10% vup-light 
ing for improved visual 
comfort and freedom 
from irritation and nervy 
ous fatigue due to eye 
tram 





ALL- WHITE PORCELAIN 
REFLECTORS. Ovtside as 
well as inside, entire 
one-piece reflector is fin 
ished in mmow white por 
celain enamel — provid 
ing manimum high reflec 
tion su face 





COOLER, CLEANER 
OPERATION, A gentle 
flow of air passes thr ough 
the apertures reducing 
dirt and dust deposits 
This “breathing” action 
keeps fixture cooler, 
cleaner and more 
efficient 





suenete socners THE CFI DAY-LINE ON THE JOB. Note how uplighting cuts down uncomfortable 
Sturdy, vibration-proof brightness contrast. CFI DAY-LINE is available in 2 and 3 lamp (75W) open-end 8 ft. 
= phe ten hey * : Slimline units; 2 and 3 lamp (40W) open- and closed-end 4 ft. RAPID-START Fluorescent 
DAY -LINEs—- providing units, 2 lamp (VOW) open- and closed-end 5 ft. Fluorescent units with NO-BLINK storters, 
ond davis lane uate 
lotion of removal 


*@ G. E. Co 











DECIDOEOLY BETTER 


Day-Brite Lighting, Inc., 5432 Bulwer Avenue, eNE BRITE 


St. Louis 7, Missouri. In Canada: Amalgamated 
& oF tahling Zit NMtitd 


Electric Corp., Ltd., Toronto 6, Ontario. 


CALL OR WRITE YOUR NEAREST DAY-BRITE REPRESENTATIVE 
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Continued from page 14A 


is provided. En 
with 


activities the lighting 


tries were judged on the suecess 


which they soived the lighting problems, 
major consideration being given to prae 
tieality, comfort and aesthetic merit, as 
well as to the technical rendering of the 
presentation 

Miss Lillian Eddy, Home 
Lighting Specialist with General Electric 
in New York, Thomas Smith Kelly, con 
sultant, and Electrical 


Harold 
J. Peters, Chairman of the Lighting De 


Judges were 


terlon ooper, 


Construction and Maintenance 
Forum and Dr 
Related 


Board of 


sign Competition of the 


Seelig Lester, Supervisor of 


rechnical Subjects for the 


Edueation, were in charge of arrange 


ments in the schools. 
The 


the winning 


sixteen awards were mede and 
entries exhibited at a tea 
meeting of the June 1, at the 
Central High School of Needle Trades in 


New York City. 


Forum 


Winners were: 


First Prize Frederick Crockett. 


Second Prize Carl Procida 


Third Prize Saivatore Sigona. 
Joseph Uliano, Spiros 


Earle C 


Special Awards 
Katechis, William 


Pringle, Saverio Croce. 


Jules, 
Honorable Mentions Norman Severin, 
A. J. Webster, Jr., F. T. Pickett, Jr., 
Frank Rasmussen, Mar 
tin Lebowitz, Carl Malehiodi, C. \V 
Fluker. 


John Palmer, 


Five high schools were represented by 


the winning entries 


Office Lighting Forum 
Airs All Viewpoints 


\ forum on how to get better offic 


planned to present the view 


irchitect, 


lighting, 


points of owner, consulting 
utility, was 
Northern Cah 


Section of IL.E.S., at St 


contractor, and 
27 by the 


engineer 
sponsore d May 


fornia Julian 


Restaurant in San Francisco 


The panel of speakers, representing 


every element of the industry included 


The Owner—F Willard Gray 
the National (Office Management 

Architect W B. MeCormick A.1.A., 
ind Knowles 


Consulting Engineer 


representing 
Associatior 
Harzka 


Harold A. Wright 
Lemoge, Lemoge Electric Co 


Pacific 


Contractor Fay 
Utility—C, W. Macy 


Co 


Gas and Electrix 


the forum was Matt 
Ine. Milton 


C. Very, of Fluorescent Fixtures of Cali 


Moderator at 
Cabot, Day-Brite Lighting, 


fornia, presided. 


Engineering Society Executives 
Hold Two-Day Meeting in Detroit 


Engineering Society 


Detroit, May 20 and 


The Council of 
Secretaries met in 
21 with an attendance of 33, represent 
ing national Canadian and American 
societies, regional groups and loca! engi 
neering clubs. 

The program was conducted as a panel 
discussion, with six groups of related 
topics, one panel being under the chair 
manship of I.E.8.’s A. D. Hinckley 

The 


following topics 


program included panels on the 


ENGINEERING Society Secretaries on tour at the headquarters of the American 
Society of Tool Engineers in Detroit. Observing an automatic addressing opera 
tion are, 1. to r.: W. E. Bryan, Engineers Club of St. Louis; Nancy Morgan of 
the Tool Engineers headquarters; W. P. Young Claus, Jr., American Society of 
Lubricating Engineers; A. D. Hinckley, of 1.E.8.; John Zecca, American Society 
of Civil Engineers; Neison Hibshman, American Institute of Electrical Engineers. 


1954 
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Methods-—A R Put 


Engineers, 


Publication Policies 
nam American Society of Tool 
Leader 

Headquarters’ Facilities ‘ 8S. Pearce Amer 

Leader 

John Zecca 


Leader 


can Ceramic Society 


Office Administratior American 
Society of Civil Engineers 


Membership—‘ S. Doerr Philadelphia Engi 


neers Club, Leader 


Inter-Society Relations—-M. C. Turpin, Ameri 


can Society of Refrigerating Engineers 
Leader 
Miscellaneous A p 


Engineering Society 


Hinckley 


Leader 


Iliuminating 


During the course of the meeting, the 


secretaries visited the building owned 
and operated by the American Society of 
lool 


of the building of the 


Engineers. A tour was also made 
Engineering Soci 
ety of Detroit, in which the sessions were 


held. 


New York Architectural Contest 
Attracts 80 Student Entries 


About SO senior and graduate students 
from the schools of Architecture at Pratt 
Institute and Columbia University par 
ticipated in the architectural competition 
held New York Section 


of LES. 


recently by the 


The problem was the architectural lay 
out and technical illumination of an art 
gallery to be constructed as an alteration 
to an existing structure on 57th St., in 


New York City. Winners were: 


First Harry B. Mahler, Columbia Uni 
versity. 


Second R. L. Sutnar, Pratt Institute 


Third Frank Pisani, Pratt Institute. 


Prior to the actual solution of the 
problem by the entrants a lecture on the 
subject of museum and gallery lighting 
was delivered at each school by Laurence 
Harrison, illuminating engineer who has 
heen consultant to the Metropolitan Mu 
seum of Art in their relighting program, 


Judges for the competition were Archi 
tects Walker ©. Cain, of Mekim, 
& White, and J. Stanley 
(rina & 
Alex Sitkin of the con 


sulting firm of Mongitore & Moesel 


fead 
Sharp of 
Profes 


Ketchum, Sharp, and 


sional Engineer 


Beauty Parlor Operators 
Learn of Lighting Techniques 


“Beauty in a New Light” -- a double 
edged program featuring both an eduea 
tion in improved lighting for beauty par 
lors and barber shops and a demonstra 
tion of new techniques in hair styling 

was sponsored recently by the Western 
Massachusetts John Hz, 
Breck Ine. and the General Eleetrice Co., 
Jack O 


Representative in 


Electrie Co., 
in Springfield, Mass Callander, 
Local 


LES Spring 


‘‘ontinued on page 188A) 
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field 
Western 
The idea 


ittracted 326 


Massachusetts Electric 


back of the meet 


ng, 
ittendance, 


in mteresting highlighte 


program 


ts subject the istomers were 


n and familiar witl 


information Speaking f 
M iss 
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ghting 
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section were 
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ina 
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the resent future 


' ' 
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wethe has taken on a nationa! 
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vyorking with 


il utilities 
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report 


presente 


arrangements 


was to present ‘ 
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Architectural and Engineering Firms Light 
Their New Buildings with Wakefield STARS 


For years Sanzenbacher, Morris and Taylor, Toledo 
architects and engineers, and the Toledo E-ngineering Com- 
pany, specializing in glass plants, have worked together 
on many a project. When one decided to move from crowded 
downtown quarters to a new home on Toledo's outskirts, 
the other followed suit. Result: two new modern attractive 
one-story buildings side by side on the city’s edge. 


In designing both buildings, Sanzenbacher, Morris and 
Taylor made certain of one thing; they would rid them- 
selves of the light glare which had plagued the drawing 


Drafting Room, Sanzenbacher, Morris & Taylor 


LIGHTING INSTALLATION FOR SANZENBACHER, MORRIS & TAYLOR 
Drafting Room has continuous fenestration, 6 
feet high by 76 feet long, on north side of building. 
pee = and sr me | Office have acousti- 
cal tile ceilings, light co walls and light col- 
ored asphalt ‘ile ats * 
Continuous rows of 2-lamp Wakefield STARS, 
pines on 7'-9” centers and —- with the 
T12 warm white lamp, were \ 
There are thirty-three eight-foot luminaires in- 
stalled; three rows (2 circuits per row) in the 
Drafting Rogm, and two rows in the General 
Office. Fifty to fifty-five footeandles are being 
maintained. 


General Office, Sanzenbacher, Morris & Taylor 


boards and offices of themselves and their fellow firm 
in their old quarters. Mr. Elmer Brigham, the archi- 
tectural firm's electrical engineer, surveyed a variety 
of luminaires and purchased the Wakefield Star. His 
studies showed him that the Star put most of the light 
on the ceiling to be evenly distributed throughout the 
room; that there was little if any direct or reflected 
glare; that the resulting low brightness lighting made 
for almost effortless seeing. The F. nH A " akefield Brass 
Company, Vermilion, Ohio. In Canada: Wakefield 
Lighting Limited, London, Ontario, 


General Office, Toledo Engineering Company 


LIGHTING INSTALLATION FOR TOLEDO ENGINEERING CO. 

General and Private Offices and Engineering 

Department have acoustical tile ceiling, light 

colored walls and drapes, light colored asphalt 

tile floor. 

Continuous rows of 2-lamp Wakefield STARS, 
laced on 7’-0” centers, and equi with the 
T12 warm white lamp, were , 

There are fifty-two eight-foot luminaires installed 

which are w on eight circuits. ry 

Sixty footeandles are being maintained in the 

General Office area. 


Private Office, Toleda Engineering Company 
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Supt. Frank D. Lawler, whose School 
Building Committee insisted on the 
most comfortable lighting, reports....... 
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.."We wanted the best lighting available 
so we installed Westinghouse CD Luminaires” 


“When we built the new Mary P. Hinsdale School, 
our School Building Committee insisted on the best 
and most comfortable lighting available. Westinghouse 
CD’s have certainly lived up to those expectations,” 
reports Superintendent Frank D. Lawler, Town of 
Winchester, Winsted, Conn. 

The Westinghouse CD luminaire, with plastic 
shielding, provides a semi-indirect lighting system. 
Installed in continuous rows, as is shown in this class- 
room, the result is an almost glareless system of com- 
fortable lighting. The entire ceiling becomes a part of 
the lighting system; all lamps are completely shielded. 

What's more, the Westinghouse CD makes an 
attractive addition to the classroom. Its design sim- 


And to meet other requirements . . . 


Low FIRST cost Concentric Ring incandescent luminaires 
meet quality lighting requirements on limited funds, 
Metal rings shield silvered bow! lamps, eliminat- 
ing glare and shadows. 


plicity fits as a natural part of the background in 
modern interiors. 

The superintendent further reports, “Our teachers 
and the school board are very pleased with the new 
lighting system. Their enthusiasm and that of our 
parents will undoubtedly influence both future con- 
struction and any remodeling of present classrooms.” 


For other installation methods, get 
B-4556, “The ABC Plan for School 
Lighting”. Meantime—/ook for this seal 
on your electrical contractor's guaran- 
tee. He installs them—we back him up. 
Westinghouse Electric Corp., Box 
868, Pittsburgh 30, Pa. J-04340-B 


LC luminaires —with luminous corners—bring new econ- 
omies to fluorescent lighting not only in rugged efficiency 
but also in low maintenance and quality components. 


you can be SURE... i irs 


Westinghouse 
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John A. Wright has been elected 
President of Curtis Lighting, Ine., Chi 
eago, Ul, sueceeding Darwin Curtis, 
who remains a member of the Board of 
Directors of the company. Mr. Wright 
has been associated with Curtis Lighting 
for several years as the corporation's 


attorney 


Several promotions have been made 
in the engineering department of West 
inghouse Bloomfield, 
N. J. John A. Linder has been named 
staff to Dr. RB. M. Zabel, en 
gineering manager; and Mortimer Eber 
Zabel 


ippointed 


Lamp Division in 


iasistant 


is now technical advisor to Dr 
George A. Freeman has been 
manager of lamp development, and the 
following engineering supervisors have 
Thomas H. Heine, fluo 
Frederick H. Rix 
Phillip F 


incandescent lamp sere 


been announced 
rescent lamp section 


section: 


ton, vapor imp 
Dietz, miniature 
Nicholas J. Rainone, 


large 
- 


tio! ine 


incandescent lamp section 


rhe appointment of Harold D. Talbot, 


Jr., as advertising manager for all prod 


uetsa, except photographic lighting equip 


ment, of the Lighting Division of Syl 


vania Eleetric Products, Ine., has been 


innounced, Mr. Talbot will be located in 


the Salem Mass., headquarters of the 


division 
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Formation of o new General Elec 


trie Co organizations, an Outdoor 


Lighting Dept. and a Reetifier Dept., 
dividing the for 
mer Lighting and Rectifier Wil. 
liam J. Fleming, formerly general man 


joint department, has been 


has been announced, 


Dept 


iger of the 
manager of the new 
L. Byron Cherry, 


previously manager of Lighting and Ree 


named general 


Rectifier Dept., while 


tifier Planning, has been appointed gen 


eral manager of the Outdoor Lighting 


organization 


Carl E. Egeler, illuminating engineer 


in the Application Engineering Dept.of 


General Eleetric’s Lamp Division, in 


Cleveland, retired June 1, after 40 years 


of service Mr. Egeler, who is an active 


member of many I.E.S. committees, is 


Cc. BE. Egeler 
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Three New 1.E.S. Chapters 
Elect Interim Officers 


At the June 10 meeting of the LE 
three new 


Miami Valley, 
Working to prepare 


Couneil, Chapters were ap 


proved: Palmetto and 
(rkansas for Char 
ter Meeting ceremonies in September, the 


Chapters have elected pro-tem officers 


The Miami Valley Chapter, with head 
quarters in Dayton, Ohio, has eleeted E 
J. Rommal, Dayton Power & Light Co., 
Hughes, Jr., 


to the 


is Chairman, and D. R 
Hughes Simonson Engineering Co., 
post of Secretary 

Greenville, 8S. C. is the center of ac 
tivities for the Palmetto Chapter, which 
will serve all of South Carolina. Officers 
of this new Chapter are: Chairman, Roy 
E. Hallman, Westinghouse Electric Sup 
ply, and Seeretary, Glen M. Rice, Hunt 
ington & Guerry Electric Co. 
The Arkansas Chapter has chosen John 
Arkansas 
Co., as Chairman, and as Secretary 
F. Cratin 
Chapter's 
Rock 


Power & Light 
Paul 
Both men are located in the 


Litth 


S. Williams, 


headquarters city of 


continuing in the lighting field as consult 
ing engineer, making his headquarters at 
his home at 3014 Berkshire Rd., 
land Heights, Ohio 


Cleve 


Seven of the nation’s leading electri 
eal engineers have been made fellows 
of the American Institute of Electrical 
Engineers for outstanding achievements 
in their profession. These are: Boss D. 
Brown, Monongahela Power Co.; James 
DeKiep, Electric Machinery Manufae 
turing Co.; James E. Dingman, Bell 
Telephone Charles T. 
Hatcher, Consolidated Edison Co.; John 
V. L. Hogan, Hogan Laboratories, Ine.; 
Louis N. Grier, Aluminum ('o. of Amer 
ica; George BR. Town, Iowa State Col 
lege 


Laboratories; 


Roscoe 8. Dick, manager of the Con 
Ohio, Base Works of 


e 


Lamp Division for the 


neaut, General 


Electric's past 
service on 


Alfred R. 


who has served as assistant 


13 vears, retired from active 
July 1. He is sueceeded by 
Erickson, 
manager of the p'ant for the past three 


months. 


Pittsburgh Reflector Co. has appointed 
the firm of Wayne D. Close Co. as repre 
sentative for fluorescent and ineandes 
cent lighting equipment in the Southern 
headed by 


headquarters 


Texas territory The firm, 
Wayne D. Close, has its 
at 5904 Monsanta Drive, Houston. The 


company has also named the V. G. 


Continued on page 254A 
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of Sylvania Sono 


A ne nit showing pe fe 
rated metal wings backed 
with sound-deadening 
glass fiber battir g. Fixtures 
may be also equipped 
with louvers instead of 
plastic shielding Mounted 

ngly o r ntinue ‘ 


rows 


New fluorescent lighting fixture has built-in 
sound-conditioning system . . . easily installed! 


Now Sylvania introduces SONO-LUME . . . a new concept of sight 
and sound control! 

Basically, Sono-Lume is an attractive fluorescent fixture incorpo- 
rating principles worked out by Sylvania engineers. 

The perforated wings on each side of Sono-Lume fixtures are 





backed with glass fiber batting. This element has the excellent noise 
reduction coefficient of 0.85. Thus the fixture serves a double pur- 
gem (1) It provides high levels of clear, soft, all-over illumination 
or comfortable seeing. (2) It holds unnecessary noise to low levels 
for comfortable hearing. 


Saves modernization costs! 


Sylvania Sono-Lume fixtures can be readily installed in any office, 

conference or consultation room. In instances where sound-prooting 

‘i and better lighting are separate projects, this new combination fix- 

; *» , ture keeps costs well within modest budgets. A note on your letter- 
LIGHTING look for this emblem —your head will bring you detailed information. Simply address Dept. 


vide to a Qualified Lightin 4X-3507, at Sylvania. 
CONTRACTOR Jip — 
ontractor. *Syivania Trade Mark 
2, SYWANIA 


coum 


Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y. 


In Canada. Sylvania Electric (Canada) Ltd., University Tower Bidg., St. Catherine Street, Montreal, P. Q 
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Functional troffers installed to form unbroken line of light 


New troffers, designed and built by 
Lighting Products, Inc., ean be in 
stalled glass to glass to form a line of 
light unbroken by dividers. These 
troffers are adaptable to any known 
form of ceiling, and offer a wide selec 
tion of shielding media, ineluding 
metal and plastic louvers, Holophane 
lenses (flat and eurved), Albalite glass 
(flat and dished), and dished Plexiglas. 
All are interchangeable in the LPI 
troffer frame. This frame is quickly 
and easily slipped into place (no tools 
required) and is secured by a stable 
floating hinge, hidden from view. This 
eliminates the need for screws or other 
fastening devices which would mar the 
neat, clean appearance of the trim. 

The unitized boxed construction of 
the LPI troffer body results in excep 
tional rigidity and assures perfect 
alignment in long runs. Engineered to 
prevent light leakage, the LPI troffer 
will accommodate from one to four 
lamps (preheat, rapid start, and slim 
line). It requires less than 8 inches in 
the ceiling and is suspended by LPI's 
patented Flexahanger which permits 
the contractor to install and adjust the 
troffer with complete accuracy. All 
lengths are standardized—24", 48”, 
72”, and 96”. They come in 12” and 
24” widths 

For additional information and 
literature write Lighting Products, 
Ine., Dept. 6A, Highland Park, Illinois 


LPI troffers give architects complete freedom in planning lighting arrangements 


No screws or other devices mar the appearance of the troffer trim 


Ne saa \ \ | 
Ro 2 ad ee RR, 























(Continued from paye 22A 


Christiansen Sales Co., Vern Christian- 
sen heading the staff, as representative 
for the Iowa-Nebraska territory, from 
East 


headquarters at 112 Broadway, 


Council Bluffs, Iowa. 


Clifton H. Emerson has 
moted to the position of Sales Manager 
of National New 
Distriet, for Lighting 
ind Walter H. Howard has been 
position of District 
New 


Mr. Emerson’s headquarters are at the 


been pro 
Accounts, England 
Svivania Divi 
sion; 
promoted to the 
England 


Sales Manager of the 


company office at 60 Boston St., Salem, 
Mass. ; 


at the new 


while Mr. Howard is now located 
district headquarters at 69 


Loring Ave., in Salem. 


if A. C. Monteith, vice 
of engineering and 
Electric 
is President of the American Institute 


The election 
president in charge 
research, Westinghouse Corp., 
of Electrical Engineers was announced 
at the opening session of the five-day 
Summer and Pacifie General Meeting of 
the Institute in Los Angeles. Mr. Mon 
teith who succeeds Elgin B. Robertson, 
of Dallas, Texas, will take office 


August 
1 for a one-year term 
with Smitheraft 


Smith Iron 


with 


John Losh, formerly 
Lighting Division of A. L, 
Works, has 
Sunbeam Lighting, 777 East 14th Place, 


recepted a position 


Los Angeles. 


Landers, Atlanta, Ga., 
Electro Silv-A-King Corp., 


Morris repre 
sentatives of 
of Chieago and Bridgeport, Conn., have 
announced the opening of an additional 
office at 604 13th, S. W., Bir 
mingham, Ala. The office will be man 


Cc. E. Parker, 


company. 


branch 


who recently 


aged hy 


joined the 


Norman D. Macdonald, Vice-President 


of the Electrical Testing Laboratories 
Ine., retired from active service with the 


May 28 Mr. Macdonald, 


who first joined E.T.L. in 1904, continues 


company on 


as Director for the corporation. 


Norman D. Macdonald 


JuLy 1954 


Dr. N. A. Halbertsma (extreme left) 
who recently retired from N. V. Philips’ 
Gloelampen Fabreiken, Endhoven, Hol 
land, has been elected to the grade of 
Member Emeritus of the I.E.8. Here he 
is shown in the cabin on board the 
chief engineer’s motorboat, planning 
the lighting for the dike repairs in 
Zeeland last winter. 
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Prefabricated Coffer Ceilings 

I read with interest, in the May 
of I. E., Mr. P. J 
“Prefabrieated Coffer Ceil 
1953 I had 


a simple, short, 


issue 
Grundfest’s criticisms 
of my article, 
ings” I. E., Deeember 


thought “output” to be 


Anglo-Saxon word which engineers have 
used ever since I can remember, to say 
just what I intended to say. I am cer 
most technically 


related it 


tain that in this country, 
trained readers automatically 
to utilization efficiency which, of course, 
Had I written what 


Mr. Grundfest has undertaken to dictate, 


vas plainly meant 


ie., “high luminous efficiency with a 


relatively low brightness,” I should in 
deed taken 


terminology. 


have liberties with lighting 


“Luminous efficiency,” as it is usually 


understood here, is not relevant to the 


subject matter of the article. It is, of 


course, the ratio of luminous flux to 
definition 
| dislike 


heing pedantic, but | must say that Mr 


radiant flux an elementary 


in illuminating engineering 
Grundfest might better have had his own 
letter cleared before sending it 

Again, Mr. Grundfest ers in implying 
that mathematical analysis might well 
have been employed in the design of the 
offer curvature. The design problem is 
think the 
solution was clearly explained. It is well 


matte 


ind was very simple, and I 


known that any non specular 


surface (such aa is clearly specified in the 


article) ruins the geometry of any re 


flected light pattern. This is true almost 


by definition. The primary reason, then 
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for the specified shape of the coffer is to 


provide a clear unbroken reflecting sur 


face. It is also obvious that considerable 


ind complicated interflection takes place 
within the coffer but to what purpose 


would any analysis of it be put? It is 


easier and quite accurate to consider the 


ceiling as one luminaire and the figures 


show how much light is available from it 
for use. 


The improved 


horizontal distribution 


that is to say, the relative increase in 


vertical surface illumination from the 


coffer type of ceiling was, as many will 
remember, carefully tested and measured 
in 1948 and 1949 with the two types of 
ceilings adjacent The 


article further 


clearly states that the coffers are now 


being made of laminated plastic (per 


haps not yet in use in Australia) and 
This 


does not, in the 


painted with matte white enamel 


specification ce rtainly 


least, suggest translucence Mr. Grund 
fest apparently has read things into the 
irticle which are not there 

A slight typographical error appearing 
in the equations showing the relationship 
of lamps to coffers was corrected in the 
reprints. IT assume responsibility for this 
read the These 


were 


having galley proofs 


simple little algebraic expressions 
put there as a matter of interest in order 
to relate the shape of any proposed array 
total 


because they 


to its light utilization, but more 


have saved much time in 


computing requirements for the 


ca lled 


many 


proposed spaces we are upon to 


estimate 

Finally, if one is looking into the 
inside of a dome, is the viewer or the 
coffer inverted? If, as a matter of philos 
ophy or semantics, the word is not prop 
erly used (and I am inelined to admit 
this point in Mr. Grundfest’s favor), I 
stand 


corrected, but the fact neither 


warrants nor supports his implication 


that the article is misleading. LAURENCE 
HARRISON, 


+ 


Consulting Enaineer. Scara 


lale 


Lighting and Power Graduates 


There seems to be no doubt but that 
power and lighting majors in our engi 
neering schools are being passed up by 
too large a 


percentage of students, in 


favor of electronics. The 


tably 


result inevi 
must be a curtailment of instrue 
tion in these subjects and ultimately a 
serious lack of new man-power in the 
power and lighting branches of our pro 
also 


fession and industry; au correspond 


ing lack of good opportunities enjoyed 
by graduates 

rhe question naturally arises as to why 
this condition exists and what should he 
done about it 


I believe it exists largely because of 


Continued on page 26A 
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national awards, contributed over one Better Lighting for Your Farm is a 


onditioning hundred technical articles to photographic booklet available from Sylvania Elee 
engineering and ph students. Man journals and had served as president of trie Products Inc., covering the plan 
present t ® im these subiects the Optical Society of America and the ning of farm lighting, how to light 
exe and in high « Society of Motion Pieture and Television farm buildings and homes, outdoor 
o conditioned Engineers lighting, and special lamps to help 


A member of the Illuminating Engi make the farm more productive. Under 
neering Society since 1914, Dr. Jones the heading, “special uses of light,” 
was elected to the grade of Fellow in the booklet discusses the use of light 


he takes 1952, in reeognition of his many contri to increase egg production; grade eggs, 
butions in the fields of photometry, color fruits and vegetables faster; bring 
See oe ind photography He was also a Fellow beneficial effects to poultry and live 
“ 0 of the American Physical Society, the stock; and kill harmful bacteria. It 
youn ark Photographie Society of America, the also reports on experimental work in 
a con't 2 Society of Motion Picture and Television black light to trap insects and artificial 
, rene Engineers, and of the Royal Photo light increase crop yields. The booklet 
— Cee graphic Society of Great Britain is illustrated with photographs, draw 
finds familiar ings and charts Farm owners, electri 
laboratories with 
eal eontractors and others concerned 





inv, eompared . , 
_— with farm lighting are invited to send 


meters and vietons | BOOKS AND PAMPHLETS | <b Sm Rentins one eri tiene 


ities and design in power and Dept., 1100 Main St., Buffalo 7, N. Y., 


is sure the math in ele Books 





whose reviews are marked * are requesting booklet 1673 


mere nite . i 7 ‘ ; 
. iteresting H available for inspection at Head 





ference by y of 
preferene many « quarters Office, Technical Dept 


ve followed 
Neuzeitliche Leuchten by Alexande: NEW MEMBERS 


Koch, published 1053 by Verlagsanstalt 


Alexander Koch, GMBH, Stuttgart, 
high sehool physies At the meeting of the bet Couneil 
Germany; l0« S'4 x 11% inch pages, 260 : 
ilities, personal and : held in New York, June 10, 1954, the 
illustrations price DM 29.50 approx 











thing here 


fields, not to the mi following were elected to membership 
new field of ele Names marked ire transfers from 
This book presents photographs of 
to a more broad Associate Member grade. 
1 contemporary lamps and luminaires de 
number of Ss. mem 
signed both in Europe and the United ALAPAMA CHAPTER 
vith me that one way Sescotate Me 


States All captions appear in German, mhera 


far as lighting is concerned 


English and French. The book is divided Forman, M. W : tust Pngineerit 
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tute of Electrical Engineers can help the 
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Through adverse weather, Corning run- 
way marker 
The same specialized research and pro- 
duction facilities that produce airport run- 
also devoted to Corning 


lenses are clearly visible 


way markers are 
refractors for modern street lighting 


Lights that find the way never blind the way 


Imagine what it’s like to land a plane 
In pea soup fog. 

An electronics system guides you 
to your proper approach and starts 
you down. 
path, your eyes peer ahead to find the 
bright lights of the 
markers. Even in fog you find them. 
Their light penetrates adverse weather 
—without veiling glare or halo as you 
inch downward feeling with your 
wheels for the final touchdown. 

You position yourself between them 


As you follow the glide 


clear runway 


and safely set her down at speeds 


faster than you drive your car. 
The origin of today’s refractors 


The glass lenses of the runway markers 


Constant product and manufac- Precise 


turing research assure you of bet for control 
ter designs and finished products, and brightness is a science well tion, brightness, transmission and 
known to Corning highway light 


ing engineers 


all with an eye to !ower costs 


wy CORNING GLASS WORKS, CORNING, 
Coming means wdseach i Glass 
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optical design of lenses 


along the landing strip are made by 
Corning. Their superior light trans- 
mission is the result of research dating 
back to Corning’s first search for im- 
proved glasses, better lens design and 
uniform colors for railroad signals. 

In 1908, this research paid its first 
important dividend—the first depend- 
able all-weather signaling glass for 
rail traffic. 

With progress in transportation 
came progress in signal lenses for 
aviation and street traffic. In 


Corning 


marine, 
lighting, lenses 
are used to control incandescent and 
light for 


hospitals and homes. 


commercial 


fluorescent schools, stores, 


offices, 


of light distribution 


Automatic recording equipment 
is used to measure light distribu 


diffusion characteristics 


Corning street lighting products 
The accuracy with which Corning 
street lighting refractors are made re- 
flect all of the experience Corning has 
had in these other fields. They are op- 


tically designed to direct maximum 
roadway over the greatest 
possible area. Light transmitting ef- 
ficiency is unaffected by age. Quality 


control assures uniform lighting char- 


light on the 


acteristics. 


For these reasons, manufacturers 


who lead in the production of street 
lighting equipment use Corning re- 
fractors. It will pay you to investigate 


them for your lighting equipment, too. 


Consulting engineering service is 
available through Corning sales 
and district engineers at all times 


for ac-  tohelp solve application problems, 


curate product information 


N. Y. 





A Ray 


Mitchell Mfg 
Ir. Krak 


Shepherd 
Chicage 

Simmons 
Service 

Thomas 
Dew 


Veit 


Mfg 


Supply 


Company 


ompan 


Student Member 


Anderson 4 
cago, Ill 
Nichole b ‘ 
paign, IN 


Illinois 


Aesociate Members 

Johnaor W i We 
Cleveland. ©) 

Unruh, I i We 
Cleveland 


tinghe 


stingh 
Obie 


CONNBOTIC! 
ite Members 
Bless: J i 
Hartford, Ce« 
Hepple. C§ OD. HOW 
Mase 
Malinguaggio 
pital, New Haven, Contr 
Varrone Ralph 
Co Fase Conn 
Richardson, WF 
a | 


4 wae 


Peerless 


(irace 


Pau 


Connerti 


Hiltor 


CORNHUSKER 
Wember 
Mallette F Warret 


City Ta 


 HMArTRS 
A esoctate 


Electri 


PASTRRN PENNSYLVANIA SeeoTION 


Associate Member 


Snyder. W I I r’. Keooken (¢ 


FLORIDA CHAPTRes 

Member 

Damr nm ¢ I 
Petersbarg, Fla 


ghting 


Foret 
Student Member 


Gibbs & 


Member 
Anderson J 

N. W Atlanta 
Associate Member 
Bash, Mre. L. Ralp? 


Atlanta, Ga 


1OWA SROTION 
Member 


Holcombe 2 < 


buque Ia 


Interstate 


issociate Members 


Glass, I I> Midwest Equipment (Cc 
Moines, la 

Single, George ‘ ; tri Supp 
Spencer, Ia 

Varvel, RK. J. I Supply ‘ les Mol 

la 

\MWERICA 


HI RART ' SECTION 


Member 


*( Connor 


. “t 


TELECAST 


28A 


! 


handi«ing 


Char 


AT THE Capital Section’s last meeting 
of the year on June 2, are Miss Dorothy 
Nickerson, Chairman-elect, and current 


Chairman Claude Engle. Eome 57 mem 
bers and wives and guests enjoyed the 
Ladies’ Night Party, which included 
golf in the afternoon and a Nickelo 
deon Theatre Show and quiz show in 
the evening. The meeting was held at 
the Argyle Country Club in nearby 
Maryland. 
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New twist on 
old idea 
makes G-E 
fluorescent lamps 
last longer 


NE of the most important 
materials in a fluorescent lamp 


is the little bit of chemical at each 
end of the tube. The current flows 
through it, electrons flow out, and 
the lamp starts to glow. 


The old idea was to hold the 
chemical on a double-twisted wire 
coil. General Electric’s new idea 
was to go that one better: give the 
wire a triple twist. This not only 
holds more chemical, it also holds 
it longer. 


The result of course is longer lamp 
life and more light for your money. 

General Electric’s triple coil is 
used in G-E slimline and other G-E 
instant-start lamps. Just one more 
example of why... 


You can expect 
the best value from 
General Electric 


fluorescent lamps 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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These Lancaster Stock Items Can 
Help Solve Your Lighting 
Glassware Problems 








A. Preased Flat Fresnel e 


Lenses —heat-resisting and 
soda-lime glass — 3” to 8” 
diameters. 


B. Ground and Polished 
Plano-Convex Condenser 
Lenses — soda-lime plate 
and heat-resisting glass — 


up to 10” diameters, 


Cc. Semaphore Lenses — 
crystal and colored glass 
— various diameters. 


LANCASTER 





D. Bullseye Lenses — 
crystal and colored glass — 
many diameters. 


E. Shower Light Lens — 
crystal (inside frosted) -— 
overall diameter, 514"; 
flange thickness approxi- 
mately '4"; face projec- 
tion, 4%"; overall height 
approximately 144” 


F. Roundels— crystal and 
colored glass — up to 12” 
diameters. 


me Lancaster Lens <o. 





Please 
lighting glassware. 


Details of my custom lighting glassware problem 
1 would appreciate your recom- 


are ene losed. 
mendations. 


send me your price list for stock items of 


Lencaester, Ghie 


UNMOUNTED 
CELLS 


6 cell sizes. 
15 to 750 
microamperes* 





1521 E. Grand Ave. E 
CHICAGO: 2 W Wa 
NEW YORK. 501 Madis 


HERMETICALLY 
SEALED 


oP.2 
25 microomperes* 
oP.3 
50 microaomperes® 
oP-5 
600 microaomperes® 
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Employment Opportunities CHIEF ENGINEER 
nteresting opening for M.E. or E.} with toy 
MANUFACTURERS evel experience in design, development and 
REPRESENTATIVES manufacture of outdoor incandescent and 
Nationally known manufacturer of top qualit Huorescent lighting fixtures. Unusual oppor 
fluorescent lighting equipment sustaining tunity for man capable of taking complete 
LES. member requires manufacturers repre harge of development program and coordina 
sentatives qualified in lighting, without co tion of all plant functions. Salary range | 
peting lines, fo following territories Met $10,000, Address Box 21f Publications Office - S/ Members } 
olitan New York; New Jersey; Norther Iuminating Engineering Society, 1860 Broad Prepared by Staff Members of the 
Ohio; Wisconsin; Mississippi; Arkansas; Kar ' New York 2 w. Y Philips Research Laboratories 
sas and Oklahoma Replies will be held 
trictest confidenc Address Box 21, Pul ~ ee ~—we,T . 
eos Gites Micisiaation Gees FIXTURE SALES ENGINEER FLUORESCENT LIGHTING 
lety 1560 Broadway, New York 2% 


‘ ’ Anores j v I 
zy Vanted experienced fluorescent lighting fixture Explains first principles of the work 
engineer I long-established Missou 


manufacturer, to call on wholesalers ato ing, components and operation of 

WANTED—SALES ENGINEER engineers and contractors in sever the lamps. [The many diagrams and 
Opportunity with manufacturer of lighting west states Excellent opportanity for photographs demonstrate graphically 
ore vent for experienced man with degree ssive salesmar Salar snd commission how best to use them. 262 Ppp 187 


I and saies ability, to call on architects 2 | advise full experience and qualification 
' 


or 
onsulting electrical engineers, contractors, et teply held in etrict contidence Address Box illus., $6.25 


(rive experience, references, family status ar ” Publi ! 


tions fice iIuminating Engi 
salary desired Replies confidential Address ' rin P 1460 Broadway New Y k GAS DISCHARGE LAMPS 

tox 215, Publications Office, Illuminating Er , 

gineering Society, 1860 Broadway, New Yor This book compares existing types 
23, N. 1 of discharge lamps, their character 
istics and principles. It is a prac 
tical manual, touching upon tech 


WANTED... “Eee 


STREET LIGHTING EQUIPMENT MANUAL FOR THE ILLUMINAT.- 
ING ENGINEER ON LARGE-SIZE 
DESIGN AND DEVELOPMENT ENGINEER ee eine 

by progressive Canadian-owned Street Lighting manulacturer \ survey of the problems of light 
distribution for diffuse emitters 
Formulas for practical use are clear 
ly given together with the theoretical 

giving educational background, experience, and salary ex bases. 277 pp., 200 illus., $4.25 











to take charge of development and modification program, Ex 


cellent opportunity in rapidly expanding operation apply 


pected. All replies confidenital Available on 10 day free approval. 


M. 6B. Hastings, President 


Powerlite Devices, Limited | ELSEVIER PRESS INC. 


1870 Davenport Road 
Toronto 9, Canada 1603 Oakdale St. Houston 4, Texas 























4 


\ l \ h ) | \| If maintenance is a parti ular problem to consider, or if minimum maintenance 
\ i j A 


osts and lasting ethe ency are prerequisites on your lighting specif ations, then 


Sunbeam’s new #1060 series should be recommended Completely enclosed to 
LIGHTING COMPANY inhibit accumulation of dust and other light-absorbing particles, these sturdy units 
ire especially suitable for surface mounting in banks, public buildings, lobbies 
and areas with high, almost inaccessible ceilings The deep cross-section provides 
777 East 14th Place higher efficiencies. When fixtures are equipped with low brightness Controlenses* 

(=HLBIOGO) more effective illumination is projected on work plane Mat hing in 
LOS ANGELES 21, CALIF. candescent cells make geometrical patterns possible. Bulletin #716 gives more details 
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Pardon our 
Pride, but... 


LaP 


Dallas 
now 


guaranteed 





We pioneered in offering you a two-year guarantee*. Now L& P 
Fixtures also offer you ballasts guaranteed for five years! 


And check these features: extra quiet . . . built-in compen- 
sator and reactor... full wattage .. . full lamp life... weight 
5 pounds... and written guarantee with every unit. 


*These ballasts still avasable 
WRITE FOR ILLUS. PRICE LIST L-55-S & SAMPLE COPY OF GUARANTEE 


Light & Power Utilities Corp. 


1035 Firestone Bivd. P.O. Box 4907, No. Station Memphis, Tenn 
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Hudgins, R. G., University of Southern Cali 
fornia, Los Angeles, Calif 

Jones, R. E., University of Southern California 
Los Angeles, Calif 


SOUTHWESTERN SRCTION 

issociate Members 

Cole, E. L., Dallas Power & Light Co., Dallas 
Texas 

Parker, T. L., Cockrell Winniford Co., Dallas 
Texas 

Thaxton, G. H., State Electric Co., Ft. Worth 
Texas 

Twin Crry SrecTIon 

issociate Member 

March, H. T.. Magney, Tusler & Setter, Min 
neapolis, Minn 


UTAH CHAPTER 

Member 

Maughan, V. A., Capitol Electric Co... In 
Salt Lake City, Utah 

Associate Members 
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Employment Opportunities 


WANTED 

JR. PHYSICIST experienced or desiring to 
specialize on electrical light sources, gas dis 
charge physics, high vacuum technique, for 
experimental work ix Lamp Engineering De 
partment 

LAMP ENGINEER, heavy experience in ele 
trical discharge lamps (mercury) qualified for 
experimental and design wor 

By long established Newark, N. J. lamp manu 
facturer Write giving age, personal char 
acteristics, education, experience, salary ex 
pectations Address Box 217, Publications 
Office, Illuminating Engineering Society, 1860 
Broadway. New York 23, N. ¥ 
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ORDER YOUR 
CONFERENCE PAPER 
PREPRINTS 

NOW! 


Preprints of all papers to be presented 
at the I.E.S. National Technical Conference, 
Atlantic City, N. J.. September 13-17, 1954 


Save time and bother 


Important to registrants and all members of 1.E.S. are 
the preprints of the technical papers to be presented at 
the coming National Technical Conference . . . printed and 
ready for the opening sessions. These papers present all 
that is new in theory and techniques of lighting and are an 
invaluable reference source. Even if you can’t attend the 
Conference, the preprints will give you a detailed pano- 
ramie view of new developments in the lighting field. 
Papers are assembled in sets of 26 and will be available at 
the Conference Registration Desk when you ‘‘check in,”’ 
for reference use at the sessions and in the future. 


To expedite delivery of the 1954 I.E.S. National Tech- 
nical Conference preprints to both those who will attend 
and to those who for some reason cannot be present, the 
attached order form is provided. Please indicate whether 
you will pick up your papers et the Conference or wish 
them mailed to you at the time of the Conference. 


Price per set of 26 papers .. . $2. If to be mailed, add 
50 for postage. Just fill in form, attach check and mail to 
L.E.S. Publications Office, 1860 Broadway, New York 23, 
N. Y.; or include with registration fee check. 


Reserve set(s) 1954 Nat’l Technical Conference Preprints 
at $2 per set (50¢ for mailing). 


Deliver to me at Registration Desk 


Mail to address below 


Name 


Address 


[) Cheek (M.O.) enclosed C1) Bill me 

















FOR LIGHTING FIXTURES THAT GIVE 
YOU HIGHER REFLECTIVITY, LONGER 
USEFUL LIFE AND EASIER MAINTENANCE 


Ruby-Philite’s exclusive pre-copperized 300° 
baked enamel Duralite finish is a scientific 
coating of perfectly cleaned metal with pure, 
rust-proof copper, that is uniformly sprayed 
with special enamels and control-baked at 
300°. The result is 90% average reflec- 
tivity... far above industry standards... as 
certified by independent laboratories plus 
superior resistance to cracking, peeling, 
crazing and discoloration. Impartial salt- 
spray tests that remove ordinary baked 
enamels in 5 hours and destroy bonded 
enamels in 9 hours, fail to budge Ruby 
Philite’s remarkable Duralite finish. Yes, 
when you specify RUBY-PHILITE luminaires, 
you Start with a finish that gives you higher 
reflectivity, longer life and easier mainte- 
nance of your lighting fixtures 


loan 
PHILITE) 
Nake 


32-02 QUEENS BLVD., LONG ISLAND CITY 1, WV. Y. 
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Every Sola fluorescent ballast is noise-tested 


to assure quiet lighting installations 


Quiet ballasts build business for fixture manufacturers and 
contractors build client satisfaction for architects and 
consulting engineers. Sola Ballasts are quiet. Each ballast is 
individually tested with a crystal sound probe for acceptable 
noise level 

Ot course every transformer has some hum, being a mag- 
netic device. The difference in the hum level depends on 
design and construction methods. All Sola ballasts are built 


Fiverescent Lighting * 


SOLA BLECTRIC 
PHILADELPHIA; house 6-4988 
CLEVELAND 15: 


‘old Cathode Lighting 
50, tilineis, Stshep 2-140 . 
* KANSAS CITY 2, MO., 466 W. 34th Si. 


with pressed-in core and coil construction for solidity. There 
are no loose parts to vibrate. Sola core design minimizes 
magnetic fields that tend to cause vibration. A well designed, 
carefully constructed ballast is usually a quiet ballast. 

Test a Sola ballast and compare its operating qualities 
with other units. You can specify and install them with con- 
fidence. Write or phone for a Sola sales engineer to discuss 
your fluorescent lighting application. 


* Vopar Lighting . 
NEW YORK 3s. 103 £. 125th $?., eee fomeay ys o>) 
BOSTON: 272 Centre St., Newton 58, Mass., payors 4-3354 

Jefferson 4382 * Cities 
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CBM Certified Ballasts , 
are Tailored to the Tube 


--.fo make your lighting dollar go farther 


/ 


The heart of a fluorescent fixture is the Ballast. 


Best lighting performance is assured by accurately 


matching ballasts to fluorescent tube requirements. 


CERTIFIED BALLASTS are so matched. Built to ex- 
acting specifications designated by the Certified Ballast 
Manufacturers,* tested, checked and Certified by 
ETL, CERTIFIED BALLASTS truly are “Tailored to 
the Tube!” 


That's why-CERTIFIED BALLASTS assure: 


LONG LAMP LIFE FULL LIGHT OUTPUT 
LONG BALLAST LIFE FREEDOM FROM OVERHEATING 
QUIET, TROUBLE-FREE OPERATION 


ind that's why, today, the large majority of fluorescent fixtures for 
general lighting service are equipped with CBM Certified Ballasts. 


/ FATIFIED BALLAST MANUFACTURERS 


*Nine leading manufacturers make CBM CERTIFIED BALLASTS. 
2116 KEITH BLDG., CLEVELAND 15, OHIO 





TOR STORE, SCHOOL AND OFFICE LIGHTING... 

THE OFFICER SERIES... Outstand tallations through- 
t tt rove it the f f leading 

h out- 


er 


1. TRANSLUCENT PLASTIC SIDE PANELS for fin: 


PLASTIC MOULDED ONE-PIECE LOUVERST 


r 31° 


Distinctive .. . years-ahead styling ... Yes, you 
have only to see the Officer in operation to 
appreciate its outstanding beauty .. . its harmony 
of line which fits it for every interior of distinction. 


qityY 


Distinctive, too, in its years-ahead versatility, the 
Officer Series has the adaptability to fit it to every 
lighting need . . . to special room arrangements. . . 
to special spot effects. 

Yes, in Beauty ... in Versatility . . . and in 
Constructional Advancements. . . on every count 
the Officer is a Beauty Winner! 


Write for complete catalog data sheets today. 


grnrong 
»* y* y 

> fe: 
off os 








Sold Exclusively through Electrical Distributor- 


: se Division of Benjamin Electric Manufacturing Company, Dept |, Des Plaines, Illinois 
at ee ee 


- lie owl de 





